Google 



This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 

to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 

to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other maiginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 

publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing tliis resource, we liave taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 
We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain fivm automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attributionTht GoogXt "watermark" you see on each file is essential for in forming people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liabili^ can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at |http: //books .google .com/I 



U a DEI'AKTMEM 

IIIVlSlllS 111' nil: 



OKTH AMERICAN FAUN, 

N"o. 2 4: 






i;iul.ni.li Al, l!K('l»NNAISSAN('B OF TlIK jIaSB ( 
TUB ALASKA I'KMNSl'LA 



V'.'IJ FFfED H. OSGOOD 



Dr. C. HART MEBRIAM 




'-ATE I. 



)- 



U. S. DEPARTMENT OF AGRICULTURE 
DIVISION OF BIOLOOICAL SOKVEY 



ORTH AMERICAN FAUNA 

N"o. 2 4 

[Adiuil ilaU' of imbliration, Novi'nil)f r 23, liMU] 






aOUMilCAL RECONNAISSANCE OF THE BASE OF 
THE ALASKA PENINSULA 



WILFRED H. OSGOOD 
ASSISTANT. BIOLOGLCAL SURVEY 



PicpHn-ii iiiirtiT till' •lin-.'Hoii nl 
Dr. C. HART MERRIAM 

IIEF OF DIVISION OF BIOLOGICAL SURVEY 




WASHIXUTON 

GOVERNMENT I'KlSTISfJ OFFICB 

1904 






• • • 



• • • 



• • 



. • 



LETTER OF TRANSMITTAL. 



V. S. Department of Agriculture, 

Biological Survey, 

W(Ufhingto7i^ D, C\^ Augmt 15^ 190 1^,^ 

Sir: I have the honor to transmit herewith for publication, as North 

American Fauna No. 24, the results of a biological reconnaissance of 

the haae of Alaska Peninsula bj Wilfred H. Osgood, an assistant in 

the Biolo^cal Survey who visited this part of Alaska in 1902. It 

comprifies observations made in the field and subsequent systematic 

studies, and is entirely the work of Mr. Osgood. 

The illustrations, consisting of two maps and five half-tone plates, 

are necessary to a clear understanding of the text. 

Respectfully, 

C. Hart Merriam, 

Chief Biological Survey. 

Hon. James Wilson, 

Secretary of Agriculture. 
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A BIOLOGICAL RECONNAISSAiNCE OF THE BASE OF THE 

ALASKA PENINSULA. 



Bv Wilfred H. Os(j(M)r). 



INTBODUCTION. 

The present report contains an account of a hasty trip made dur- 
ing the latter part of the summer and fall of 11)02 to the base of the 
^Vlaska I^ninsula. Work was done on both coasts and in part of 
the interior. On account of the importtmce of the regicm as a nieet- 
ing^ Rround of some of the life areas of Alaska, it was desired that 
more time be spent in the field, but the shortness of the season pre- 
vented. Since it is not fejisible at present to contiimc work in this 
re^on, it has been decided to record such results as were obtained. 

Throughout the trip Alfred G. Maddren acted as my assistant and 
Walter Fleming was employed as camp hand. During the season of 
VM^Z Mr. Maddren spent considerabh* time in the Cold Hay and 
B^H'harof I^ke region. Although for the most part occupied other- 
wise, he secured a considerable number of specimens, as well as .some 
im|>ortant notes for which I am indebted to him. M. W. (iorman, 
of Portland, Oreg., who was engaged in botanical work for the Depirt- 
ment, accompanied us during Jul\' on Lakes Iliamna and Clark, and his 
cheerful cooperation was greatly appreciated. 

Travel was chiefly })y canoe. On account of the inclement weather, 
which prevailed most of the time, progress was slower than if the 
party had been able to start before the fall rains l>egjin. Natives were 
employed from time to time as carriers and guides, and as a rule 
proved faithful and efficient. The* employees of the Trans-Alaska 
Coni|)any, which had some stores in the region, rendered considenible 
assistance^ and we were |mrti<*ularly ind<'bt<»d to II. Hicks and C. T. 
Brooks. Much of the region has .seldom Ikhmi visit<»d by white men, 
and such of the streams and lakes as were shown on publisln'd maps 
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wc;re inrlieaterl on little more lia>i> ttmn hearsay or the unreliable 
skirtche> of fiativ*.*- and pro-*pectors. The aci-ompanying map, made 
from roij^h sketches and estimate?*, is doubtless incorrect to a great 
degree, but will r^how the jxiints to which it is necessary to make spe- 
cial reference. I'nti! actual .sun'eys are made in the r^ion, it may 
prove helpful to future travelers. 

OENEBAIi ACCOT7HT. 

OUTLINE OK ROUTE. 

Ijjinding at Iliamna Bay (PI. I. Frontispiece) on July 10, the piKtf 
innnediately proce(*ded acro>s the mountains to Lake Iliamna /-Mid 
thence to I^ke Clark, where a few days were s|>ent. On Augitot 
10 the journey up the Chulitna Kiver was l>egun. Some short dcAays 
w(?re caused by the uncertainty of the native guides as to the correct 
route, but on the 18th of the month the head of the small south fork of 
the river was reached. Crossing from there to Swan Lake and start- 
ing down stream August '27. the Swan, KakhtuI, and Nushagak rivers 
were suc<*essiv<»ly descended and Nushagak reachinl September 12. 
After considerabh* d(»hiy a small siiilboat was secured to take us across 
Bristol Bay, and on September 2<» we started for Igagik. Thence the 
Tgaguk l{iv(»r was ascended and B(»charof Lake crossed to the head 
of its southwest arm, which wjts reached October 7. Continuing from 
here over th<» mountains to Kanatak, on Portage Bay, we skirted the 
coast to Cold Bav. which was reached Octol)er 13. A small steamer 
cali(»d on the 2<)th of the month and we took passage for the United 
States, very glad to flee from the exceedingly stormy weather which 
had pn»vailecl during the last two months of the trip. 

For convenienc(» of description the route outlined above may be 
divided into thnM» parts: (1) Iliamna Bay to Lake Clark, including the 
Lake Iliamna and Lake Clark region; (2) Lake Clark to Nushagak, 
including the Chulitna River region and the Nushagak drainage from 
Swan Lak(» to Nushagak; and (8) Nushagak to Cold Bay, including 
the peninsula region in the vicinity of the Cgaguk River and Beeharof 
Lake. 

ILIAMNA nAY TO I.AK?: (^.AUK. 

The coast of Iliamna Bav, like nearlv all the southeast side of the 
Alaska Peninsula, is extremely mountainous. The mouth of the bay 
is wide, but the upper (»n(l, for 4 or T) miles, is quite narrow. Even in 
sunnn4»r it is a very windy place. When we landed, on Jul}'' 10, a 
howling gale was blowing down the funnel formed by the mountains 
on each sidt», and we reached shore with considerable difficultv. The 
mountains are from J^ooo to r),<MM) fe(»t in altitude, and are quite pre- 
cipitous (PI. II, tig. 1). They supiK)rt no trees worthy of the name, but 
lAi'n* /irr srvonil ^vovos of fair-sized ba\sam popW^ (^Po^nlu^i balsam- 
^) in thq narrow valley at the h< -d < ( \\\e \¥ay «LTvd^\»ooTisaa«iVs^ 
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V, S. I>F.I'AimfKNT OK AuKirt'|.Tt'KK« 

Kioi^iMiirAL St'Kvmr, 

\\*is/itti0/fifn. Ik /'.♦ Afi(/*t^t /•>♦ If^f4* 

Sik: I luivo tin* lM»iM»r t<» f raiiMiiif lH*n*with for |»iihli(*Atioti. a** North 
Aiii**rt(*Hii Kftiiim No. :;4, tin* n*«»iiif** «»f a Nio|(i^i«*ai nH*oiinai*«M«tit*i» of 
tli«* ^mm* of Alaska IVtiinMila l»\ Wilfnui II. CKj^mmL. an aiMiHUiiit in 
Ihi* Kiolo}fiail Siirvev mlm \mUhI thi«* |airt of Alaska in VMfl, It 
nrtnpriiM**! oliM«*rvati«»n* niaiii* in ttu* Hi*i<i and HiilM*«|u«*nt f*yHteniati4* 
atudii***, an<i t* «*ntin*ly th«* work of Mr. CK|^mmI. 

Th«* illiiMratioin*, tfui^ioilin^f of l%io nia|iM ami tiv«* balf-tom* |>laU*M« 
arr nf<<'«*«»*«ary to a rlcmr undi»n»Uindin^ of lb«* tfxi. 
K«H»|MH*t fully, 

(*. IUkt Mkkkuv, 
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of tho Xoirhclino' River. Tli<^ carrv In^ofins a few miles oast of the 
mouth of tlu» N<>*^holiii<r and crossi^s tli(» trianjjfular peninsula to the 
river above* the falls. The lirst half of the tniil is over rather swampy 
open count rv and the last throu*rh oi)en forest on eonipiinitivelj 
hard <^round. Above the* ])orta<r(* th<»re is one stretrh of a third of a 
mile of swift watiM-, (»asilv deseen(h»d bv canoes but difBcult of asc^ent 
except at low wat<?r when ' track in<(' is pnictieablo; otherwiae the 
riv4'r is ascended without ^reat dilliculty althoujyfh the currcDt id strong. 
The entin^ length of the Noofheling is from 25 to 80 miles. In the 
vicinity of tlu» portage it Hows in one genend direction between banks 
from 50 to 75 feet high, but toward its upi>*M' end it traverses lower 
country and its cour.sc* is more* devious. Near Lake Clark it expands in 
two places, the largcM* lieing about a mih» wide by 3 miles long. Low 
mountains, somewhat s]>aringly covered with small spruce timber, 
rise on both sides of the river, those on the west l>eing higher and 
reaching an approximate altitude of 1,500 feet. 

Our tirst view of Lake Clark from the low ground nciir the head of 
the Xogheling River was not an impressive one. as we were so situated 
that only th<» Iowim- end (PI. 111. fig. 1), where the shores are com- 
paratively low, could be seen. When once on the lake itself, however, 
with an unobstructed vista of the greatiM* part of its length, the view 
was magniticent. The mountains, which are from 5(H) to 1,000 feet in 
height at the lower (mkI, ext(Mul along each side of the narrow stretch 
of water, and gradually become higher and higher and more and more 
rugged (PI. Ill, tig. :i). In reality thi» peaks an* not very high, but 
their gra<lual increase from the* lower end of the* lake to the upper, 
with the misleading vista eU'ect, causes then) to appear quite lofty. 
The higher peaks innnediately surrounding the head of the lake are 
possibly of an altitude of 5.000 fret; others, farther back, which may 
be siMMi at a distanc(\ are somc^what higher. 

All the mountains on the* south side of the lake and most of the 
others also are of eruptive origin and <'vi(lently date froni no very 
remote geological period. Thost* about the upper end are steep and 
but slightly erodinl. being too pnvipitous in most places to hold large 
snow banks. On the south side near the upper end. however, several 
small, hiirh-haniring glaciers mav Im» seen at the head of narrow can- 
yons. On the north sid<» for about 5 miles at the upi^r end, the 
mountains are slates, which are possibly exposures of similar forma- 
tions known to occur to tin* northward m tin* main part of the Alaskan 
Hantrc*. At the lower end of th(» lake and also on the north side of 
the Nogheling KMver are several terra<-ed beach benches, the appar- 
ent <»videnee of former occupation l>y salt water at receding levels. 
Much of th<» Nalleys of the Chulitna and Nushagak riv(»rs is of a recent 
sedimentary <-hara<'ter, doubtless once part of an old lake or inland 
rw of the srn. The whole region is iM\ly a Utile above tlrtJ present 
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of poplars {/^opulus hahanrlfera)^ many individual trees slightly 
exceeding V'2t inches in diameter. A beautiful open forest of birch 
and spnice i.s found in some localities, and much of the ground in such 
places produces tall gmss {AgroHtis) in great abundance. Devil's club 
{Echlnopaim^v) occurs in a few dark, sheltered places near the head of 
the lake, and perhaps reaches the northwestern limit of its range there. 
Willows and aklers abound in their respective relative positions, while 
smaller shrubs and boreal plants are in characteristic profusion. 

LAKE CLARK TO NUSHAGAK. 

The route now most frequently traveled between Lake Clark and 
Nushajrak is ])y way of the Nogheiing River to Lake Ilianina, and 
thence bv the Kvichak River to Bristol Bav and around the coast or 
across countr}^ from Koggiung to Nushagak. Our route, which is 
more jmicticable for summer travel, was by the Chulitna River, across 
to the Nushagak drainage, and on down to the coast. This route was 
formerly used to a considemble extent when the region was inhabited 
by many more natives than at present. Now it is well known to the 
older natives only, and signs of travel along it are few and obscured 
by time. 

The Chulitna is the largest stream emptying into Lake Clark. It 
enters on the northwest side, about 15 miles al>ove the outlet of the 
lake. Its waters are of the dark amber color, characteristic of north- 
ern streams which drain tundra and stMuitundra areas; and its mouth, 
where the current is scarcely evident, n)ight be mistaken for an arm 
of the lake, but for the sudden change in the color of the water. 
Looking upstream from the mouth of the river, the country appears 
comparatively level, as far as can be seen. On the rightare a few low 
hills, spurs from the higher range along the lake; on the left also are 
scattered hills, outlieis of the ridges which extend down the northwest 
sid(» of the Nogheiing River and Lake Iliamna. For several miles 
above the mouth of the river the country is low and swampy. Atone 
place there an* sev(»ral channels traversing a wide, gi*assy swamp, the 
habitjit of various waterfowl. Several days were spent here, while a 
fresh supply of provisions was liroughtup from a aiche made on the 
Nogheiing River. On August 10 we were ready to start up the 
Chulitna. Up to this time the weather had been comparatively mild 
and bright, with only an occasional squall. Now, however, there 
})ep:an a continuous rain, which for davs and davs did not abate for 
more than several hours at a time. Progress upstn^am, slow enough 
at best, was rcMidered more so bv the disaj^recMible weathcM*. 

Owing to the low, swampy nature of the country near the mouth of 
the river, the timb(»r ccmsists chieflv of scrubbv CTOwths of l)lack 
spruce, with clumj)s of birches and j)()plars on the occasional higher 
and drier spot^. Some 8 or 10 miles up, however, the land, though 
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0iill Um nnd c*iHii|Ninitivoly |pvel« Inhxihic^ drii*r« nnd the Iwtikf* of tlin 
0ln*iiiii an* li(*ltrr dotim-cl. AldcrM unci wilk>WH lino tb«* l«Qk*s himI 40 
or *^* f<*i*t l«rk of tb4*ni U tirmrly continuous forest of white iind lihi€*k 
apriice iiiixi*<i witti liirrh nnd Aj«pen (IM. IV, %. 1). C>iM*iii«ioniilly the 
•ln*min dividen into !>M*%*enil rhannelH, Ami here the tMirn*nt i^ UHimlly 
Hmift. A «biy and a half t<Nik ii«« throii>{h iiio^t of the IkmI water, 
for, ••iniiij:i*l\, tUv i«%iift4*<»t |iart of the river in in it« lowrr 4*oiirM»i*. 
Ihi the third day then* w&«i Wnn nuift water, and j^immI |in>)fre*«f« waM 
msflt*. >nitill an*a«« of o|H*n nH»»«My tiindni wm* |iitHM*ii (IM. IV. ti^. 2). 
In th«* f«*u |dnri*«« when* the lianki* ex|MiM* it, thi** nio*«M' mat i** MH*n to 
be fnnii oiM* In two ff*«*t in thirkneMi*, with ^raveU or v\n\^ iN^H'ath, 
a|>|Nin*iit v\ idi'hf^* tliat the n*|fion wa^ onn* {wrt of a lake or M*a ImMn. 
CX^-a-^ionnlMiiall hill« an* p4*«*n, M>me with nli^fht ex|M>Hiin*** of lavadike 
rock, tint ni*arly all hlankete<l with hum^. At inter\'aU an* thi<*k 
Dluni|»« of fihitt* •|irii«*«*M, niany of nhi* h are at lea*%t .Vi f«*<*t hi^h and 
alMiiit 1) ff*<*t in diameter. Another d»\ thmu^h MmiUr country 
bnni^ht u« to Ne<*kahwi*«*iia Ijike, which i*» a very lM*autifui little 
|>ie«v «>f water of an extent of |n or l.'» •M|imn* mil(*f». Fn>m the middle 
of the lnk«* Miiall detach<*<l mountain** and hill** inn Im* M*4*n in varioun 
ilin-i-tiMiim and at con«i<lenih|«* di<«tanrr«. One of the*M*, an <*lon^t4*, 
a|>|Nir«*fitl% flat topiM^I mountain, lyin^ t«> the MMithwe<«t. our native 
gui«ie |H>inted out to u« an hi>« landmark, i^llin^f it the 'Portage 
M<»untain.* 

Ni*atU all the n*Ki<>n alMHit thii* lake im low and nwampy. For .% or 
6 mile- up th«* river the cour*«i* i*% lM*tw«*«*n den^* thi€*ketH uf al«len«and 
will4»w«. Tall ^niMA (Af/nmtis) y^um^ very luxuriantly ahmif the imIktm 
of the laink«» atMi well liaik int«» the thirkets. lM*in)f uni\er««illy di«*- 
lrt)Kit«N| e\f'r|K when* tundm 4-on«ltti(mf» pn*vail. F*or •M>me ir» milen 
Blio\e tht* Iak4*, the stream, whi4*h i<« very th'v iou** thnMi^iniut, lie<*4>nieii 
parti4*ulari% t4»rtU4iu*« ainl wimU aiMl tune« in a <'ontinu4iuH M*ri4*f« of 
piMi\<»luti4>n«. ITie * iNirtap* Miiuntain* alternat4'd on all •«id4*H of u#i, 
MhI a -mall 4'«»ni4iil hill whi«*h in tin* morning' ap|H*an*4l alMHit half a 
Oiilr iiht-a'i wa«« not |Nif«M*«l until late in thf aft^nnNin. Particularly 
iiH' • lunifK* of white «pnic*«* W4*n* «*n4'ountt*n*d ahm^ thi** |airt 4if tin* 
riHiti*; •i««%«*fiil tnf** wi*n* iiieai^un'^i and found t4» In* fn>m .% to 'S feet 
III i iniunf4«n'ii4'«*. (Hlwr- n4>ti4'C4l in |aiH««in|( wen* evi4l4»ntly mhiw* 
uluit hiijfi'r tlmn th#*M*. F'our or .*» inili- fartln-r on tin* riv4*r «iU4| 
i|«*nh narrow- down to *t uniform width «»f 4o to«**4» f«*4*t (PI. V, ti^. iK 
ainl (1<»W'« rnnal lik«*. with a «ti*nil% . f*\i'ii rurn*nt, a^ain«*t which we 
ii4*n* al»l«* to row with 4*a<M* otir lM'a\d\ l«inil<*4| i-anoi*. The laink** an* 
rii\i*n^l with rhar«4it*ri»ti« tuti«lrt \«*^4*tMtion n4*arl\ t4» the water* •» 
mIu'**. ^Hit a thin liiii* of <«prur«- tiiiiU*r •*till |N*r<«i«»t<* iM*mr tin* Imrder 4>f 
IIm «tn-aiii. 

Ill* iiMHith tif till- <M»iith KntiH h of till* ri\er wa«» n*aidM*«i aftt-r lt\e 
da}* of tni%4d fr*>iii l^fikf i lurk With a li^^ht 4tiiMM*atMi (?4mi«I wi-ather 
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the trip might bo made in three or three and a half days. The .so-called 
South Fork of the river is much smaller tlian the main stream, and 
averages only about 15 feet in width. It is of nearly uniform depth, 
however, without shallow bars— a typical tundra stixiam. ItAvasfrom 
3 to «> feet deep when w(» ascended, but several days later, when we 
last saw it, the contiiuied rains had caused a rise of water of about 3 
feet. It is bordered on each sid<* by a thin line of spruce tinil)er, 
behind which is practically open tundra with many small scattered 
ponds. 

An entire da\' was occupied in ascending the south branch for about 
1) miles to a })ig bend whi(!h lies about north we>st of the 'Portage 
Mountiiin." In many places the stream was so narrow that the canoe 
could barely be eased around the turns, and in others large trees had 
falhMi across, l)locking the way, so that the axe was in use almoKt as 
much as the paddles. Camp was made at the }>end, and after several 
days' sean'h Swan Lake was found and a ix>rtagc route selected. 
During this time a trip was made to the top of the ^Poilage Moun- 
tain,' from which an extensive view of the country was obtained. 
The mountain is about 1,4()<) feet alx)ve sea level and stands somewhat 
alone, being connected only by a low ridge with the mountains about 
the head of the Kakhtul River. From the summit one views to the 
eastward the broad, comparatively level region drained by the Chu- 
litna. and to the westward a similar region along the Swan Kiver. To 
the southward the course of the Kakhtul is easily followed from it^? 
source in the. bare-looking mountains between it and I^ake Iliamna to 
the vicinity of its junction with the Swan. From this elevated view- 
point one fully api)reciates how closely the heavier growth of conifer- 
ous trees is confined to the banks of the streams. Although the water 
itself is onlv occasionallv seen, both the Chulitna and the Kakhtul can 
be traced as far as the (\ye can distinguish by the lines of dark green 
spruce along their l)anks. The Swan is less easily followed on 
account of the small lakes which comprise most of its upper course. 
The wholi* region, in fact, presiMits a panorama of small lakes. It is 
reasonably saf<» to stjite that a thousand bodies of water of varying 
size and conformation can be seen from a single point on the top of 
the • Portajre Mountain.* 

The land is largely swampy and is covered with typical tundra vege- 
tation. Beneath the tundra throughout the regi(m are waterworn 
ro<-ks and coarse gravels, jind along some of the hills are well-marked 
ti»rra<'(»s of foruKM" lake or sea shore. The lakes or ponds are usually 
sunken a few feet b(»low the g(Mieral level. Around their banks is a 
soin(»what better growth of dwarf birch and willow than elsewhere. 
In the occasional areas of higher and drier ground and on the low 
slopes and det^iched mound like hilU a1)Out the base of the mountain 
there is considerable si)ruce, which in protected 'draws' on the south 
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ido ascends to an altitude of perhaps 700 feet. A few cold streanis 
oiirs<» down the mountain, their narrow gulches crowded thickly with 
Jders and the ground beneath luxuriantly clothed with grass. The 
»p«»n mountain sides, except in the rockier parts, are blanketed with 
viiide«*r moss and semi -proi^umbent shrubs, chiefly Vaccinimn^ Arcton^ 
f 'hiittii^r!j<tiix^ and Sn/tJ*. Among the foothills poplars {Pojndus tn-m- 
'//*///, X and J\ hiUamlftTa) and birches (Betula papyri f era a I a^kana) 
in» fairlv <*onmion. 

The route selected for the carr\'^ from the camp on the Chulitna to 
•iwan Lake covered a distance of aliout 5 miles, half of it ]>eing over 
i%*-t. lK)gg3' tundra and the remainder over comparatively hard ground.' 
riie divide lK»tween the dminages is scarcely more than 50 feet high. 
Swan Ijake is clear and cold, and is aliout three-fourths of a mile long 
»y om»-thinl as wide; its depth is not more than 2 or 3 feet, except in 
I f(»w holes. The lK)ttom is diatomaceous ooze. 

Leaving Swan I^ake on August 1^7, we passed successivel}'^ through 
ix similar lakes and the short streams connecting them. The lii"st ten 
lours of travel were disagreeable, as the shallow and tortuous streams 
aade it necessary to wade and drag the heavily loaded canoe over a 
ling scries of gravel bars. Below the lakes the water of the Swan 
nH-irtiies dee]K?r and flows in one general direction to the Kakhtul. It 
'^ a rather sluggish stream, however, as the much larger and swifter 
wakhtul apparently Imcks up the water to some extent. At the junc- 
ion of the Swan and Kakhtul we left temjKjrarily the level country 
nd passed l>etwecn low ranges of hills, the one on the right being 
rnniediately adjacent to the river and that on the left lying alK)ut two 
lileri distant and parallel. Near the mouth of the Kakhtul. that is, 
ts junction with the Malchatna Kiver, we aimped for several dji\'s, 
«eing favored with definitely clear weather for the first time since 
i?aving Lake Clark. The hills on each side of the Kakhtul are very 
imilar to the * Portage Mountain' near Swan Lake. Spruce timber 
>f fair size is found along the immediate banks of the river and for 
onsiderable distances on the small tributaries, but the intervening 
ountry is open tundra. From the tops of the low hills on the right 
ide of the river the view extends across to the vallev of the Malchatna. 

f 7 

vhich is much like that of the Kakhtul, but wider. To the southward 
«»ward Nushagak the view is unobstructed. As far as tin* eye can 
**e, the country appears to Im» low and nearly level. Somewhat to the 
leftward one lone but conspicuous hill of peculiar contour ris(»s out 
if this low countrv. This is the so-called Tikchik Mountain, a well- 
(nown landmark for the natives and other travelers in the region. 

Breaking camp on the Kakhtul September 3, we soon entered the flat 
»untry where the river, now considerably larger, Ix^gins to divide its 
*hannel an it passes around many small wooded islands. The current 
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is swift and the banks show many evidences of rapid dissolution and 
change. E^rl yon the morning of September 4 the mouth of the Tikchik 
Kiver was leached. and some much-needed provisions obtained at the 
cabin where remnants of the supplies of the defunct Trans-Alaska 
Company were for sale. Below the Tikchik the volume of water is 
much increased. Although there are many islands and long sand bars, 
the water seems to be of a depth suflScient for a small, light-draft 
steamboat, if carefully piloted, to navigate the stream. Although the 
country is for the most part low, the banks of the river, particularly 
on the northwest side, are frequently from 50 to 100 feet high. At ■ 
the village of Kakwok about 25 natives were found, and nearly as 
many more were seen going upstream on hunting trips. They were 
in a very destitute condition, and many were much enfeebled or dis- 
eased. Ikwok, a small collection of igloos and caches a few miles 
above Kakwok, was found deserted, but with evidences of recent 
occupation, probably only temi)orary, by Kakwok natives. Tbe^je 
were the onlv native habitations seen on the river. About 10 miles 
])elow Kakwok we Ix^gan to observe indications of tidal influence, 
which, as wo proceeded, i"ai)idly became more marked.* The lower part 
of the rivor is not jxiculiar. Along the banks considerable spruce 
timber is found all the way to Nushagak, though for the last 20 miles 
it is rather small and scattered. Within 30 miles of Nushagak, how- 
ever, there arc many good-sized clumps of white spruce, the trees 
averaging about 10 inches in diameter. Similar timber is said to be 
found along Wood River somewhat nearer to Nushagak. Birch and 
poplar are in great abundance, as well as alders and other charac- 
tc^ristic Hudsonian shrubs, wherever conditions meet their various 
individual preferences. 

The estuary of the Nushagak River is a wide bay traversed by swift 
tidal currents. At low water broad mud flats and long bars are 
exposed, particularly on the east side. Although good-sized vessels 
are able to enter the bay, navigation is difticult. A sand}^ blufl^ about 
50 feet high begins a short distance above Nushagak and extends along 
the bay nearly to Point Etolin. Behind this bluff is a rolling country 
of the same general level, largely tundra, ])ut with here and there 
dumps of small spruces. On the opposite shore of the hsiy consider- 
able timl)er is seen scattered over low benches and irregular hills. In 
the (iistftnce ap])ears a ninge of shar|)-peaked mountiiins running alH)ii^ 
north and south, evidently the feeder of the Wood, Snake, and Igushik 
rivers. Lati» in September this range was covered with snow. Nusha- 
gak, or Fort Alexander, as it was foruK^rly called, is the oldest of some 
(Mght or nine s(*ttlenunits which are clustered about various salmon 
canneries on the bay. From July to September, while tishing is in 
jnogress, it is a ]>oi)ulous place; but during the remainder of the j^ear 
it is practically a closed port, inhabited only by a half dozen watch- 
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men and ti'adci'H, with the usual parasitic settlement of native^>. It 
WHS fonuerly one of tlie best fur-trading stations in Alaska, and, 
indeed, still is, as the l)asiness can haixlly be said to have decreased 
there more than elsewhere. 

NU8HAGAK TO COLD BAY. 

When Nushagak was reached, Septenilier 12, all the larger fishing 
boats were found beached and housed in for the winter. No suitable 
MaiUK)ats were to be had for the trip across Bristol Bay, and we 
finally decided upon the hazardous undertaking of coasting around 
to Koggiung in our own canoe. By great good fortune, however, a 
small schooner, which had been reported lost, suddenly ai)peared, and 
passage wjis engaged to Igagik. Start was made on September 26, 
and the next evening Igagik was reached. Here a salmon cannery is 
situated just inside the mouth of IJgaguk River and surrounded by a 
half dozen rude dwelling houses for the watchmen and a small collection 
of igloos or native huts. The region is low and treeless. 

The Ugaguk River offered no great difficulties, as it is only a little 
more than 40 miles in length, and all but the upt)er .5 miles is affected by 
the tide. Starting at 6.30 a. m. on September 29, and stopping a half- 
hour for luncheon, we were still able to make camp only one mile Iwlow 
Becharof I^ke at2 p. m. of thesameday. The lower partof the Ugaguk 
at flotxl tide has the appearance of any ordinary- tidal slew. It begins 
to look more like a stream aliout 10 miles al>ove its mouth, where 
then* are a few low bluffs, which, however, are not continuous. The 
river U wide and contains many shallow stretches, where long sand- 
liars are doubtless exposed at ebb tide. The banks are lined with low% 
>crubby willows, with now and then a clump of small alders on an 
occasional higher and more protected bank. Often the banks are 
mere swamfw only 6 inches or a foot above high-water mark. The 
stream cuts through a ledge of gninite just as it issues from Becharof 
ludake. For alK)ut three-cjuarters of a mile the current is very swift, 
and many granite l>owlders project above the water. This stretch of 
•<wift water is called the Ugaguk Rjipids. Several days were spent at 
the foot of the rapids, as high winds caused a strong surf to break 
alon^ the lieaches at the lower end of Ifecharof I^jike, making it 
impossible to put off in a canoe. The country around the lower end of 
the lake is very desolate. A stretch nearly a mile in width immedi- 
ately bordering the shore consists of sandy, wind-swept dunes almost 
devoid of vegetation except for thin irregular mats lu»n» and there on 
protected slopes. Farther Imck plant growth is more continuous, but 
verj' depauperate. The chief woody plants are Fsinptlruin and sevend 
small species of tialix. 

On October 4, during a temponiry lull of the wind, the canoe was 
lined up the rapids and the ]ouvn^y continued arouud iW ^tvdi ol Visi^ 
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lake to tlir Miiith ^liore. After a long day of rowing* t-anip wa^i made 
in a littlir tiav near tiio northeast liase of the volcano ealled l>v the 
natives Soiokv Mountain. The lake is liordered bv an almost eon- 
tinuous gravel beach. Imck of which are blutT-like hills clothed with 
tundm vegetation. Small willows are ex<'es.sively abundant, and rein- 
deer moss. I^ibmdor tc:i, and crowberrv are in great profusion. The 
alders at this time had >he(l their leaves, and at a short distanct^ the 
scattered patches had the ai»iH?arance of burnt ground. The willow 
leaves were turning yellowish, and some of the smaller p]ant»!i reddish, 
and the whole (»ffect was attractive. Continuing on the second day 
around the base of the mountain, we passed several stretches of high 
bluffs and rounded two (»r three nn-ky points and made camp on a nar- 
row ptMiinsula on the west side of the mouth of the long southern 
arm of the lake. On the following day^ having threaded the small 
islands of the south arm. we contimied on to the head of the ami 
and up a stream about one mile to a small sul)circular lake at the 
Imse of the c(»ast mountains. The course up Itecharof Lake wad along 
the south shore, and at no time was it more than a half mile from the 
beach. Along this loute the water is seldom moi^c than 15 feet in 
depth. It is veiy clear and lold, and the l^owlder-strown bottom is 
easilv visible all the wav. The region aKait the head of the ann is 
ratiier swampy and is chanicterized by a luxuriant growth of gniss 
(Jv/vW/x), which in maiiv cases n^aches toa man's shouldei*s. A small 
collection of native igloos or barabanis is located near the mouth of 
the stream. There is another on the little lake where we caujped and 
made ready for the |>ortage across the inomitains. These mountains 
form an irre<rular semi<'ircle aljout the small lake. Thev arc from 
2,000 to :{jM)o feet in height, and are rough and nn^ky except for the 
first 500 f(»ct, where the rolling slopes arc more or less covered with 
grass and dwarf shrubs. 

The portage trail runs from the east side of the small lake across a 
half mil(^ of swamp, and thence up al)out 1.000 feet, traversing a 
rocky ])ass and continuing on down over mon» rocks to the native vil- 
lage of Kanatak. situated just above high-water nnirk on the bay of 
the same* name. This bay is freciuently called Portage l^y, which 
seems ill-advised on account of the existence of a better known Port- 

m 

age Hav farth(»r west on the same coast. Two davs of hard work in 
stormy weather sulliced to transi)ort impedimenta to Kanatak. A 
small rowboat was inuuediatelv loaded, and we coasted around the 
rockv shon* of Shelikof Strait to Cold Hav, as this was the onlv 
ho|M^ of securing passage on the southbound mail steamer. Cold Riy 
was ivached on October 1)5 after a hard passage and a very narrow es(*ai)c 
in a sudden storm off Cape Kanatak. 1 Ien» we waited until Octobort^ti. 
when the steamer arrived, IxMug hospitably entertained meanwhile by 
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Mr. .1. II. Leo, who had diarize of a nmall camp engaged in locating 
I)ctn>leuui lands. Cold Ray is surrounded liy )>leak-looking mountains, 
in many places steep and })are, exposing sandstones and conglomerates 
(PL VI, tig. 1). A scanty growth of alder and willow is found along 
s4)me of the streams, which are short, swift, and shallow. At the head 
«»f the l>ay there is a small area of level ground of a swamp}' nature. 
Thi' hillside blanket of tundra vegetation is very thin, and the gravel 
or shingle iN'neath shows through in many places. Sevenil low pa.sse8 
exist near Cold Bay, from which one looks down ov(»r a gentlj^ undu- 
lating descent to Be<*harof l^ake, beyond which looms the snowy cap 
of the Smokv Mountain. 

LIFE ZONES. 

Practically all the region under considenition in the present paper 
lies along the Iwrder of the Iludsonian and Arctic zones. By using 
the actual limits of coniferous trees as a guide, the Arctic and Hud- 
>onian may l>e shaqjly derined. The Arctic occupies the main part 
of the Ala.ska Peninsula southwest of the vicinit}^ of Naknek I^ake, 
together with a narrow strip northward along the coast of Bristol Bay 
and Bering Sea;" the Hudsonian, stretches over the region to the 
northward on the mainland. Throughout most of the part which may 
U* sissigned to the Hudsonian then* are frequent occurrences of appar- 
ent Arcti<- intrusions in so-called faunal islands. Tundra conditions, 
in more or less insular form, occur throughout the Hudsonian zone, 
and in this l^order countrv are merelv njore mimerous and ext<Misive 
than farther south. Bv tundm is meant ahsolutelv treeless countrv, 
whrre vegetation foniLs a thick mat consisting largely of mosses, 
lichen.s, saxifrages, dwarf willows, and such small plants as Eu^pe- 
tniNi. Lt'dnw^ Andromediu Vhaini^c'ti<tui*^ VarrinimiK ArrtoM^ and 
Unjiiit, Throughout the Hudsonian of this region such tundni is 
found in pjitches varying in siz(» from a few acres to sevenil scjuan* 
niile<i. Alnmt the upjwr end of Lake Ilianma, which may he regarded 
a-^ a timbered region, there is considenible tundi-a, and the lower end 
of liake Clark presents similar conditions. The vall(\v of the Chulitna 
River, though containing much timber, some of it of fair size, is 
largely a tundra region, except along the innnediate l)order f>f the 
>treani and its more imjwrtant atiluents. Ah)ng the Nushagak drain- 
age tlie Milx)nlination of the forest is still more pronounred, and the 
coniferous trees are strung out in thin lines c(miined to the very banks 
of the water courses. The atcompanying map (PI. VII), intended to 
indicate the limits of the coniferous forest, obviouslv fails, in the 
nature of the case, to show this mixture of forest and tundra, and pre- 

«The extenmon of the Arctu* zoiu» to Bristol liay wa** re«M>j(nize«l by Nolwjii in 
1887, when an *A]a(>kan-Aroti(*' was dotiiuHl to inrliidt* the *trt>ole»« count )»elt.* 
^See Natoiml History CoUettioiiH in Alof'ka, W S. War Dept., v\k 27-32, 1887.) 



22 NORTH AMERICAN FAUNA. [no. 24. 

sents only a somewhat generalized boundary' along the front of the 
region in which tinilier grows/' 

The Arctic and Hudsonian faunas api)ear tx) coincide reasonably well 
with the limits of the treeless and timbered regions. This delimita- 
tion of the coniferous trees, therefore, may fairly be used to mark the 
lK)undary between the Arctic and Hudsonian zones. Of the mammals 
found in the treeless region about Bristol Bay and the base of the 
Alaska Peninsula, the most characteristic Arctic species are the pied 
lemming {DicroHtonyir)^ the Arctic hare {Lepus othus)^ and the Arctic 
fox {Vvlpeif lagopuH subsp.). Besides these, the following marine 
Arctic mammals which occur along the coast should be mentioned: 
DelphinapterHH^ Balxna^ Engnathus^ and Odobenus. Among Arctic 
birds known to breed as far south as Nushagak are: Stercf/rariuspara- 
Hiticujfi^ Polynticta stellerl^ Sonutteria v-fu'r/ra^ S, sj)ect<ihih\ Charadrim 
d, fidvuj<^ Sqwitarolu aqnatarola^ Cryitii/philus fulicarins^ La^ojnu^ 
lagopuii^ AcanthU h, exilipes^ A, L JwlhielU^ Calcarim I, alascetxsk^ 
Passerina nival Ih^ and liudyte^f, ala^cenntH. 

The Hudsonian division of the region of the base of the peninsula 
has in general the same fauna found throughout this zone in Alaska. 
Practically the entire fauna reaches to the very edge of the zone — that 
is, to the limit of coniferous trees. Some genera, and doubtless also 
some species, extend into the Arctic for considerable distances or 
throughout. Among these genera are Clfellu^^ Evotomyn^ Microtm^ 
Rau<jifei\ Gulo^ Lutra^ Pntoritii<^ and Soreu\ Such forms are very 
wide-ranging, for, as has been stated in a previous paper,* the fauna 
of tlie Hudsonian zone in Alaska is not characterized by peculiar 
forms, but consists largely of genem, and in many cases of species, 
which continue on from the Canadian. Those common to the Arctic 
and Hudsonian, therefore, also occur in the Canadian and are common 
to all three. Among Hudsonian genera of mammals which do not 
enter the Arctic* in this region are Sduruf*^ Synaj>tomys^ Muistelu^ and 
irHiiii (su])geinis Euarvtof<), 

The distribution of the races of native people in this region shows 
an int<*resting agreement with that of the plants and lower animals. 
The true Eskimos extend down the coast of Bering Sea to the vicinity 
of Nushagak, and are n^preseiited on the peninsula ])y the Aleuts, who 
are generally regarded as modified Eskimos. The Indians of undoubtinl 
derivation from pure Athabascan stock occupy the greater part of the 
region \ww assigned to the Hudsonian. At present Eskimos, Aleuts, 
and Indians are nnich mixed in the vicinity of the Imse of the penin- 
sula. Under more i)rimitive conditions the Eskimo tribes undoubt- 

«For infr)nnati<)n an to forest conditions in variouH jwirti? of the rt^gion not visited 
])>' our party in 1902, I am ind<»])ted to L. L. Bales, of Seattle, Wash., and to A. G. 
Ma<idrt»n. 

^ North Americtui Fauna, No. 21. p. 59, 1901. 
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ediy occupied the Arctic zone almost exclusively, while the Indians 
remained in the timbered Hudsonian region. ** 

''The boundaries of the several zones rarely coincide with absolute 
mechanical barriers, being fixed in the main by temperature." * In the 
ca.se of the Hudsonian and the Arctic, the line between the timbered 
and the treeless regions offers a sharp boundary which, witli regard to 
the respective faunas, seems to be effective to a considerable degree. 
S> far as the region immediately adjacent on either side of this 
boundary' is concerned, it seems probable that temperature is not so 
effective in restricting the faunas as the local environment. That is, 
the animals peculiar to the treeless Arctic and those characteristic of 
the timbered Hudsonian, while doubtless restricted to their general 
ranges b^- temperature, are confined in the vicinity of the boundary, 
respectively, to the Arctic ]>ecause it is treeless, and to the Hudsonian 
because it is timbered, mther than as the result of any appreciable 
difference in temperature on either side of the dividing line. Along 
the boundary line between two zones where there are no important 
controlling factors except temperature, there is usually a belt in which 
occurs an overlapping of animal forms. This overlapping between 
the Hudsonian and Arctic zones is minimized by the difference in 
external conditions other than temperature. For the general areas of 
the two zones, temperature is of course the chief controlling factor. 
Points on the Yukon River in the heart of the Alaska Hudsonian, for 
example, are known to be decidedly different from points in the 
Arctic like St. Michael, both in respect to the hottest part of the year 
and to the total quantity of effective heat. Although there are no 
records in confirmation, it hardly seems possible that there is a cor- 
responding or even an appreciable difference of this sort between the 
timbered Hudsonian around Lake Clark, for example, and the treeless 
Arctic region around Becharof Lake.^ 

The coniferous trees themselves are doubtless in the same manner 
restricted in their general range by temperature, but along their 
extreme limits other factors must have considerable effect upon them. 
This is particularly true in the Alaska Peninsula region where the 
limit is a southern rather than a northern one. Just what are all the 
causes determining the nonexistence of coniferous trees on the greater 

« See NelHon,The Eskimo About Berinp: Strait, 18th Ann. Rt'pt. Hnr. Am. Ethnolog}', 
\K 23, 1900,* in which it is stated that "the western I'^ikimo des<TilxHl in the present 
work is foiuid mainly within the limits of tht* area which I have de*»i^nated else- 
where as the Alaskan-Arctic diHtrict." 

*Merriam, Laws of Temperature Control of the Geoj^raphic Distribution of Ter- 
restrial Animals and Plants. <Nat. Geog. Mag., VI, p. 230, 1894. 

«'8t. Michael and Holy Cross Mission, for which there are some temperature rec- 
ords, oocapy nearly the same relative positions, one Ijeing on the treeless coast and 
the other just within the timber limits. The difference in thevt \^iiec^xs« \emv^Tw 
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umIi- :i^ finU til uii ulliliiili- nf |ntIiu|»^ "!*** fi*i*l. A ffM t**h\ ••tniiiii* 
miirNt- iliiMii till* iiifiiiiittiiii. tlirir iiiirrnu ^iili lii*** i-mi^iii'ii lliii kl\ uitli 
al(l«*i'*' iiii'l till' ^rtMiii'l In-iii'iiiIi liixiiriniitiv i-ImiIhhI with ^ni««. Tin* 
fli|H'ii iii«inril:iiii -iil«*-, i-\fi|»t ill (111* riH'kirr |Mirt-. un* liluiikt-ht! uilli 
ri'iii'l*-*-! Mi<i-*> mill «i-iiii |imn iiiiiU lit olirnU**. I'liifflv I't** tnt'/tn, .|/. /fi«, 
/7#i' • ■•' '. :iii«l ^'^i.. ViiionLT ti"" f'M'tliilU |Ni|i|:ir^ I /*yM//fi. //. /,, 
ii/....f . .iii-i /* ^-tf m.f . . . f. I -n i\}i*\ ^i\rt\ii--* i /!, f 1//11 jiftju/t' f- / t -f^'/^l'ttfi) 
an- f.iii Iv • ••iiiiiiiifi. 

Till' iiiuii o«-|i-i t«'i! fur I III- I III I \ ffiirti flit- f-:iiii|i mi thr I liiilifiia t«i 
Swan fjtki- ii-\i!i-i| a ilio|:iiiii- nf :i*hmiI .'• iiii|i*o. Iiiilf nf it In in*^' ••\i-i 
iii-t. Ih>;/;;\ liiMiini arpi tin i«-iiiairMli 1 ii\ii 1 iiiii|iiiral i\ i-I\ lianl :/iiiiiii<l.' 
Till' 'li^ I'll' IhIwiiii I lit- iliaiiiair* " \^ -lairi-U iiiiiir than .'••> fi'tf lii;;li. 
Sviitri Ijiki- i« I li-ai aii'l •••M. an>l i^ .i(niii| ifiri-i- fiiiiifh- ••( a iniji- inii^ 
h\ I 'III- tliit'l a- \\\A* . ii" •!• |i(li 1^ iii'i up in than *J nr '.\ fi-i-t. i-xi I'lit in 
% fi-H hii|i «. III! Ixiffiiin !<. •liaft'Miai i ••n- iNi/i-. 

Iii-a\ifi<.' ^uaii l.:iki- ••n .\ii;.'ii«i :'7. \\» |ta«*<«-i| «ui « r««i\i'l\ ihrnti^h 
«i\ «iinilai Liki-o ami tin- «}iiii t ^t ii-:int<> • ••nni-i tiiij.' llii-lii. rin* lii^t t«*ii 
b«*iii'* !•( (iit\i I urn- ilioai/ii-i aMi-. a-* flu- -liailnu aiiil liirtii<iii'« *>tii*aiii« 
niA'!*- i( niii-<ii\ t^iUa'li anil •li':ii: flu- hi a\ il\ hta'hil 1 ainN' nvi-r 11 
kitij^' -•iiioi'f 'jtaMl ^:i! o lU 1<>\% fill laki'** tin- M:ili-r nf tlii* >H]||| 
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KiiMitni a|i|i.iii-fill\ ^ai k- up tin- uali I tii -••lin* t-xti'lit. At thi' jiiii* 
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iV^ )iiiit liiiii With fill' Mall hatri'i Kimt. \s*- iaiii|M-«l f^n -i-i^-iiil ^11% *, 
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|ni\ in;; l^tkf t Ink I In hilN "ti • ai h «iih ••f iIm Kakhtiil an \«*iy 
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accidental death at an early age was a distinct loss to science. He evi- 
dently made numerous short excursions from Nushagak, and amon^ 
the localities thus visited were Lake Aleknagikand Ugashik. He also 
made a trip over a considerable part of the route traveled by our party. 
He visited Lake Iliamna and Iliamna Village, and, according to an 
account received from a native, crossed the Chulitna portage. By a 
strange coincidence, the same native who, as a young man, accom- 
panied McKay on this trip, went with us from Lake Clark to Swan 
Lake, and related to us various incidents of the trip made twenty 
years before. By another coincidence, while at Nushagak we lodged 
in the old log house which was the home of McKay. On some shelves 
in one of the rooms we found, still untouched, several pounds of his 
arsenic and some of the okl station records of his meteorologioil wort 

McKay was succeeded by J. W. Johnson, who was ordered from 
Washington, D. C, to Fort Alexander, on April 21, 1884, and directed 
to return from there April 12, 1886. Johnson made natural history 
collections, including 125 specimens of birds, which were sent to the 
National Museum. In all important cases these have been recorded 
in the present list. 

Aside from the natural history work df McKay aiid Johnson, noth- 
ing of importance, previous to 1902, was done anywhere in the region 
of the base of the Alaska Peninsula. 



U0T OF UAMMJLLB, 

I TIm* mnii'** of •^niM* ••iuM'ii*'* of liiil«*«*ii wlml<* wa^ wa«*lii*<i ««»liorr 
Uriv ill S*|»tt*tiiU*r, l!M>*i, iN'tHiNMi KNimtak iiikI Widi* liu\. Wlion 
rearriv«Mi nt KnnntAk tin* iiiiliv<*H hml M^^niriMl ^n*nt (|iiittititii'<« of tin* 
||ll»^M»r. riii<» iIk'V liit<l rut ill «tri|i^ iukI rliiiiik*iitiMl iiiiii^ up in tiioNt 
t tilt* it\tiilii)»lt* pltiivA ttUiiit tlir vilU^i*. Our tuiti\f*«*. Hiiof*aiiii» with 
m from l^^k, nm* iiiiirli <*lfitt»<t zit tin* rImiMM* of mM'tirin^ Mitiii* of 
10 liliililM*r. Thry lo«*i no titm* in Imrvniinin^^ for « Mimll <|iiiint!t\\ 
'hirli tUvy rarriiMl liark niih tli«*in. iiit««n<lin^ to um* tlio oil to |(rf*iiM» 
Mrfr hiiijirka**. For tlii«* piir|Hi««* tlii*\ ^ly if in far «*uiM*rior to tbo 
■U oil, wliirh tlit*v oniiiiarilv iim*. Two wliifi* nirn from Cold Ifav 
uHit4*«| ttn* nin-ii**^ tind mn'iiiihI ilu* liiili*4*n from oii<* ••i<i«* i»f tin* jaw*, 
MP ottirr half lia\in^ lM*«*n wiinhtNl awn\ . 'riH*\ «*->timafiit l»y |Mirin|f 
MlU tht* animal wa«« aUiiit M fiH*f in h*n^th. Tin* )aihN*n wa^ rath4*r 
i«ir«M- nnd «hort, tin* larp'M pii*«f*<« iM'in^ not mon* tliaii :i f«*«*f in 
vi|?lli. Tht* amount M*<MinM| wim^ImmI appro\imat4*ly 2«V> |)oun(U. 

felpkiaapUnit Uaou <Palla««). \Vhit4* Whah*. 

M'hit<- u linli*- or lN*lupi«» oft«*n <*«im«* into iIh* UHMith of flu* Ninlia^k 
l^i*r or till* iu*i^hlNirin); Mmall laiy^ in pursuit of •4ilmon. on w hirh it 
Miiil thry ff<*«l <|uit4* «*xt4*n»iv«*ly. \VlM*n a •M*h«iol ap|M*ar**« the 
Mti%«*<« )H*«^ifiN* mtn^li f*xc*it4N| and makt* i*v«*rv 4»fTort to M^-un* a«* iiuinv 
k |ii»^»ildf*. Thf* «kin- of fin* iMdu^m^ an* highly \aluf<l, |airtirularly 
IV* f*«»\frtn^ k\ak** and l»i<iarka«*. Ittdiipt** an> *aiid to ott-ur al*«o on 
IH^ MMtth «»idf* of th<* |M*niiiHiiln. aUnit ih** mouth of (*4Mik Inlet. 

ll^MHui pkootaa (Liiiii). lluiUir i'i»r|N»iM*. 

Two •kiilUof tht*«ommon ImrlNH |Mir|ioiM*. M*«*un*<l fn»m tin* nativf*ii 
f Katiatak, writ* adilrd to our ro||i<«-tion l»\ A. <f. Maildn*n in tin* fall 
f Itai.".. ?Ni far a- I «Tin h'arn, thi« i«» tin* miH*t iK>rthf*rlv rfHionl of 

llill *|ii*4 U'm <if| the PlM'itit (««l«t 

liaflfar fruitl AlUii l'«*nin-.ultt ( 'ariU»u. 

?*i|»ii«» of ritri^Mtti M«ir •M«ii ill th« «ip|»'r ••nd of |jik«* < *lark, alon^ 
br Chulitna iiiid Kuklittil ri\«T*. tind iM*ar |t<H'|ian»f l^aki*. 'Hm* 
iUttiaU wifi- fotiiM r!\ \«*r\ a^undnitl in all thi^ rr^ion, hut an* miw 
mrh r«^hii«*4| tn numU'r*. 'ni«-irdi«»tril»tition, lK>fi4*\f*r, i«*iin«|iMilitiNlly 
pOtiniHMi* fri'in thi- |ii*nin<«uhi to tin* nminlaiiii of Alaf<»ka hy may of 
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the region of lakes Iliainna and Clarke and the idea that the supposed 
species (jrn)tf! is entirely isolated from the other carilx>u of Alaska \& 
unc|uestional>ly (»rronoous/' The few tracks of caril>ou seen were those 
of solitary individuals or of very small bands of five or six. Several 
csLvWxm were killed by natives in July, 19o:>, some 20 miles northwest 
of Keejik, Lak(» Clark. One was also killed in July by a prospector 
al>out 15 miles northeast of Cold Bay. During the winter of 1901 1 
herd of 20 was secMi by natives l>etween Becliarof and Ugashik lakes, 
and several were killed, and in the winter of 1902-3, 7 were killed 
on liecharof Lake near Smokv Mountain. Two skulls, labeled ^ Nush- 
agak,^ secured !>}' McKay in 1S82, are in the National Museum. They 
were doubtless procured by natives at some distance from NushagaL 
A party of natives, encamped near us at the mouth of Becharof Lake, 
were engaged, in the latter part of September, in a caribou hunt. Dur- 
ing two weeks of steady work six hunters succeeded in killing a toUil 
of f> animals. Their method is a lazy one, but with unlimited time 
gives a fair degree of success. They built a small, innocent-looking 
cairn of rocks on the sumtnit of a hill a few hundred yards from their 
camp, to which one of them would go every hour or two and scan the 
surrounding country. In case a caribou was sighted, the whole party 
would then go out to stalk it. The animals are very light-colored at 
this season and arc* easily seen at a long distance. 

Th(» large herds which occur farther west on the peninsula do not, 
as a rule, come as far east as Becharof Lake, although small herds are 
scattenni all along. These herds are being rapidly killed oflf both by 
white men and natives, aad at the present rate the cariJ:)ou of the 
Alaska Peninsula bid fair to be exterminated in a comparatively short 
time. Nearly the year round they are brought in regularly to all the 
mining and fishing camps along the peninsula, being hunted not only 
for their flesh but also for their skins, which are in great demand. 
The mail sttMimcM* which runs along the south side of the peninsula 
takes on a supply of caribou meat on neai'ly every trip. The animab 
are usually killed in the Port MoUer region, a!id the carcasses taken 
to the mining village of Unga, where the steamer makes regular stops. 
On tin* October run. when I was a passenger, caribou chops, roasts, 
and st(»ws w^ere a feature of the bill of fare. On each trip since then 
a good supply has b(»(»n on board. On the December run \) carcassej^ 
were s(»cured at Ttiga for consumption on the vessel, and in January 
about the same imniber wer<» consumed, as I am informed from reliable 
sources. In S(»ptember, 1!H)2, a trading post was established at Unan- 
gjishik, east of Port Moller, on the north side of the peninsula, for the 
express purpose of trading for carilK>u skins. A stock of goods rep- 
resenting an investment of about $1,000 was put in, and a man placed 

"St'e Alien, Biil. Am. Muh. Nat. Hint., XVI, p. 127, March 31, 1902, and Grant, 
7th Ann. Rep. X V. Zool. Soc., p. 15, 11KV2. 
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thoro rof^uhirly. If they ever do cH'cur 218 far west a^ Port Molkr, 

it must be only jis stra<(^lers. As to the westward distribution of 

thi^ moose, Mr. Maddren, from his experience in 1U03, writes as 
follows: 

In ri>ganl to thi> iiuxkso extending!; down the peninsula ])eyond the limit of spruce, 
it j<c»eiiiH to me their raiijre ih. ^overiuMl ]>y the liinitt? of the bireh which theyeit 
Birch exteiidw lH\voiid the limits of the npnice, growinjj thickly on the Naknek 
River and over into the valley of the King Salmon. This is i)ractit!ally the limit of 
nHK>tH^ range, though a few may wander down Houth of Becharof as ntragglerp, bot 
no quantity of birch grows south of Bechan)f Jjake. 

The Indians of Iliamna call the moose Kochta-i, and the Aleuts at 
I^gik have it Toondookbuk. 

Ovia dalli kenaienaia Allen. Kenai Sheep. 

White sheep are found in small niuul)ers in the mountains between 
Lake (^laik and Cook Inlet, and are probably more or less contir.uously 
distributed from there northward along the Alaskan Itange. They 
are not n»i)orted from the mount^iins nt^ar Iliamna Bay, so it is prob- 
abl(» that thev do not occur farther west than the vicinity of Lake 
Clark. In wint(»r thev are said to conn* to the mountains iinmediatelT 
bordering Lake Clark, but at the time of our visit, in July, they had 
crossed to the next range to the eastward. I found one old weather- 
beaten skull in the mountains near the head of the lake. Two speci- 
m(Mis an* in the National Museum, collected by McKay in the 'Chig- 
mit Mts.' This locality p(»rhaps refers to the mountains near Iliauina 
Villag(\ where it is j>robabl(» McKay obtained the specimens from 
th(» natives. I have examined one of these specimens and find it refer- 
able to the subspeci(»s kfnaidisls nith(»r than to true daUL O, rf. 
kruftJf n-si,s appears to poss(\ss other charactiMs besides the slight cranial 
peculiarities not^^d in the original description." Most noticeable of 
thes(* is th(^ color of the upper side of the tail, which is dusky or 
brownish in true* ditlli and pure white in i'rfift/c'?is!«. The horns of 
knuiimsis average thick(»r at the base, particularh" on the lower side, 
and less di\ergent at tin* tips than in d^tlH, I have not exaiuined 
speciuHMis of h'rmifriisis \\\ w\\ ])(dages, but in those seen there is no 
mixture of dusky hairs on the l)ack and sides as m dalli^ the pelage 
being entirely pure white except for extraneous stains. 

T1h» Indians of Lake (-lark call the white sheep Xootyee. 

Sciurua hudaonicua Erxhdien. Hudson Hay Red Scjuirrel. 

K(m1 s(|uirrels w(M(» found sparingly in the timbered regions. Their 
characteristic n(»sts wiM'e secMi only occasionally, and their chattering 
calls, usually .such a feature of tnivel in the northern >voo<ls, were not 
ofti'n heard. This scarcitv of n»d s^iuirrels is doubtless bet^aiise theV 
reach the extn^me west(M*n limit of their range in this region. Speci- 

^^^_^_^^_ _ .^ . _ _____ _ __ __-...« ___-,^ __ _ ^^__ .^_^_ -* 

''Allen, Bui. Am. Muh. Nat. Hint., XVI, p. 145, April 23, 1902. 
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••II- Ml !• t.iki M III (III* f<illt>\iiM^ I'M all! II-"'. Ni>;;)ii-lih^^ V*Tti\\:»\ I«ilki* 
lark iti< .11 li* :ii)i. iihiiitli iif ( liiilitiM Ki\< I. \i-i-k:ihni-f|i:i |.iiki'. ■Mitltll 
irk < li'itilii I Kiv • I. K:ikliliil lki\i-r lilt :ii M:ili'li:iftiii jiim timii ThrM* 
"v* nil t < 1 • I I'lji \i illiiHit lii-'*ilitl i«iii !<• 1 1 111' ^' « i'#" < /f4/m,,„,,n*, 
Tli«- Iti ill'!- ••!' I^ikf <'l:iik i.ill till- r«'«l *i|iiirn-l r«ilk:ir. 

itcUaft pletiut abluftUft ( (-iriMiil \ii-li:i^Mk liiininil *N|iiiiti| 
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National Masoiim hy various (rovernment ]>artie.s. Specimens taken 
on Lake Clark in July are in a fresh but short-haired pelage; those 
taken in late Auj^ust and early September are changing to a much 
longer, fuller j>elage, in wliich tlie buffy colors are reduced in intensity 
or replaced by grays. Octo))er specimens from Cold Bay are entirely 
changed and the buffy under color of the preceding pelage has been 
entirely replaced by gniyish white. The Cold Bay specimens are not 
typical ahhifiUM. }>ut at present can be referred to no other form. The 
animals were more or less active at Cold liav as late as October 18, 
although comparatively cold weather was prevailing. Six adults were 
weighed before skinning, with the following results: Males, 1^ pounds, 
li pounds, li jKJunds; females, li pounds, 14 ounces, 14 ounces.** 

In the Aleut dialect, sometimes used b}- the natives at Iliamna vil- 
lage, the spermophile is called Ananuchgh; in the Kenai Indian of the 
same place, Koonschar; and in the dialect spoken at Igagik, Kananuk. 

Marmota caligata (Eschscboltz). Hoary Maiinot. 

The Svhistler' is said to occur on the mountains about Iliamna Bay 
and is also reported from the hills back of Keejik on Lake Clark. 
We failed, however, to find it on the mountains around the head of 
the lake. It lives in small colonies, and may be abundant on one par- 
ticular mountain and entirely absent from all the others in the vicin- 
itv. A solitarv mountain visible from Neekahweena Lake is said to 
support such a colony, and others are said to occur similarl3' on indi- 
vidual mountjiins n(»ar Kanatak and Cold Ba\\ One specimen, a skull 
from Kanatak procured by W. J. Fisher of Kodiak, is in the Bio- 
logical Survey collection, a!id KJ others from the same locality are 
among the specimens received from the Kanatak natives by A, G. 
Maddren. McKay's collection contained two specimens from Aleknagik 
Lake. 

The Indian name for this species is Skootlah, and the Aleuts call it 
Chigighbiik and Kangiinughbuk. 

Castor canadensis Kuhl. Beaver. 

Three beaver lodges, evidently being used, were seen on the Chu-^ 
litna Kiver, two on tlie lower river below Neekahweena Lake, and one 
on the south fork near the Swan portage. Tracks i!i soft nuid banks 
and fresh cuttings of alder and willow bushes were seen quite fre- 
(juently. We had no large traps, and time was very valuable, so no 
attempt was made to trap the animals, althougli seveml unsuccessful 
nocturnal exjxHlitions were made in the hope of obtaining a shot atone. 
The lodges wiM'e small and p(»rliaps occupied tt^nporarily, each bj'only 
one animal. They were roughly dome-shaped, about (> feet in diame- 
ter and 3 to 4 feet high, having been excavated on the inside some- 

^'Tlu'w* weights, iis well as thone of other si)ecie8, wen* wvured with spring scales, 
which Lave been carefully tested and found to be reanonably accurate. 
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gak series, all the immediately available specimens from northern 
Alaska were examined, several hundred in number. From a study of 
these it appears that the slight cranial peculiarities supposed to char- 
acterize specimens from St. Michael, which have been called aluHomm^ 
are covered by individual variation. Indeed, this variation, upon 
reexamination, is found to exist in the St. Michael series itself, so that 
alascerwls should be considered a synonym of dawsmiL The reference 
of Nushagak specimens to dawsoni^ therefore, is not unwarranted by 
geographical considerations. Throughout the series examined there 
is extremely little variation in color. The winter pelage is shown by 
October specimens from the Ugaguk River, Becharof Lake, and Cold 
Bay. It is brighter and clearer reddish on the back and paler on the 
sides than the preceding pelage. 

Microtus operarius kadiacensis (Merriam). Kodiak Vole. 

Voles of the 'aperarius group' were found all along our route, but 
were rather uncommon except at Nushagak and the region immediately 
surrounding the mouth of the Nushagak River. Specimens were 
taken at the following localities: lliamna Bay, Iliamna Village, Lake 
Uiamna at Nogheling Portage, head of Nogheling River, mouth of 
Chulitna River, head of Chulitna River, Kakhtul River, Kakwok, 
Nushagak, Becharof Lake, and Cold Bay. At Nushagak they were 
exceedingly abundant and fairlv swarmed about the houses in the 
village as well as in much of the surrounding country. They invade 
the vegetable gardens and do considerable damage, particularly to 
potatoes, which they dig out and carry to underground storehouses. 
The Indian boys at Kanulik, near Nushagak, found several of these 
places well filled with small potatoes. The trails of the voles and the 
small mounds of earth in front of their burrows. were found from the 
hillsides to within a few feet of high-water mark on the beach. It 
was scarcely possible to walk 60 yards anywhere in the vicinity of the 
village without encountering signs of them. Evidently they continue 
to breed until the beginning of winter weather, as small young were 
taken in September. One very tiny little fellow was found one cold, 
rainy evening, doubtless having wandered so far from the nest that he 
was unable to find his wav back. He was so small that his weight was 
easily supported by the blade of coarse grass on which he was perched. 
A large series of specimens was taken at Nushagak, and scattering 
individuals at other points along the route. All of these seem to be 
more similar to kad!acens!i^ than to t\'pical ojk>r(/rit/.s, though to a slight 
extent they partake of the characters of each. From the examination 
of a very large series of both it appears that in color operaritis and 
hidlacenHlH are absolutely alike, and that in cranial characters they are 
very closely related. The cranial characters are not invariable, bat 
seem to hold true in the majority of cvx»<i^, lu kadiacensis the skull 
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from those of Microtus by their slightly smaller diameter and by their 
situation in moss mther than grass and weeds. In one place near the 
mouth of the Chulitna River they occupied a small boggy place which 
had become partially filled with decaying logs and dead branches over- 
grown with moss. Their runways perforated the entire mass in all 
directions, taking advantage of the situation at every possible point 

In our entire series of 24 specimens nearly all ages are represented, 
from young just out of the nest to very old, battle-scarred males. 
They show but little variation in color. Some of the slightly imma- 
ture ones have a uniform brownish cast to the whole pelage, but the 
majority have the coloration so characteristic of all the species of the 
subgenus Mictotnys and do not differ from specimens from other parts* 
of Alaska. There is considerable variation in cranial characters, most 
of which is due to differences in age. These variations are particu- 
larly in respect to the shape of the nasals and the size of the audital 
bulla*, indicating that some of the characters supposed to distinguish 
S, (hill! from S» wrangdi may not prove constant when good series 
of both are compared. The avemge measurements of 10 specimens, 
males and females, are as follows: Total length, 127; tail vertebne, 
1J).2; hind foot, 18.7. 

The natives of Lake (Jlark call the lemming mouse Kunjo6nee, the 
same name also being used for the genus Lemmus. 

Lemmiis minusculus sp. nov. 

TyjK' from Kaklitul Kiver near its junction with the Malchatna River, 
Alaska. No. lltHUS U. S. National Museum, Biological Survey QJ- 
lection. ^ ad. September 1 , 1902. W. H. Osgood and A. G. Maddren. 
Origi!ial number 1903. 

(rtneral characters. — Similar in general to Z. alascens^is but much 
smaller; color of anterior parts less contrasted with that of rest of 
body; skull slightly characterized. 

Color, — Under parts and lower sides nearly clear ochraceous or 
tawny ochraceous; pervading color of upper parts also ochraceous but 
accompanied with considemble mixture of black and blackish, whichis 
usually somewhat concentrated medially to form an indistinct line from 
the !iose to the shoulders; rump patch hazel or light chestnut, less 
extensive and less contnisted than in alaacmisis and trhiuicronatu*; 
ears dusky or occasionally with a few ochraceous hairs; base of whisk- 
ers dusky; feet seal brown; tiiil variable, sometimes dusky or blackish 
above and light huff below, and sometimes nearly uniform pale buff 
above and below. 

Skull, — Similar to that of alascensis but very much smaller; zygo- 
mata less angular and bowed out; audital bullm more nearly parallel, 
usually more inflated and less inclined to be compressed anteriorly; 
bH.sioccipital and basisphenoid correspoudingly slender; naso-frontal 
region decidedly eievated and rostrum deptes^^^. 
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M^a^urenttrntK — Average of 10 males from the type localitj' — total 
leii^h. 181: tail vertebra^ 12; hind foot, 19; of 5 f(»inak».s — 122, 12, 
1>N.5. Skull: (Jreatest length, 28.5; basilar length of Ilonsel, 25.4; 
zygomatic width, li>; mastoid width, 15; nasals, 8.9; diastema, 8.8; 
{Mistpulutjil length, 12.2; upper molars, 8. 

A*' nttirhx, — L#emming8 were first met with at the upper forks of the 
(.'hulitna River, where two si>ecimens were taken August 17. They 
were a^rain found on the south fork of the river at the Swan Lake 
pitrtago, and again on the Kakhtul River near its junction with the 
Malchatna, and on the Na^^hagak River near Kakwok. Signs of them 
were seen at various places between these points. Th(»y were found 
fur the most part in the tundra-like openings in the forest in both 
moi*it and comparatively dry situations. The low, sloping bunks of 
>mall ix)nds where there is |>articularly rank vegetation seem to be 
<*^|ipria!ly chos<»n by them. In these places tlieir runways were found 
in labyrinths weaving through the moss and in and out among the 
nj<>ts i*f the shrubby plants, i)articularly those of the dwarf birc 
^//. /*//// qlauihiloHii), The runwavs were verv well beat<Mi and evi- 
d^'Htly much used. Many very small young were taken, but breeding 
w:i< «*vidently alK)ut over. One pregnant female containing \ embryos 
wa> taken on the Kakhtul River August 29, and anoth(»r containing 
on .*^'ptemlH»r 1. A series of 5S specimens was secured, representing 
various ages from very small young to adults. In color they show 
little variation, some few being more suffused with ochraceous than 
otter**- Many of the adults are in bright, fresh-looking pelage, but 
the hair is rather short and in some the pelage is (|uite worn. None 
of them approach L. alm^ceiiHtH in size, and the slight differences in 
c<»K»r and cranial characters which distinguish them are (|uite constant. 

Dicroitonyx nelsoni Merriam. Nelson Pied Lenuning. 

The catalogues of the National Museum record -1 specimens of 
tbi> lemming collected by McKa}' at Nushagak. All were taken in mid- 
winter — one in 1881, two in 1882, and one in 1883. True, in recording 
them, quotes McKay's notes as follows: '*• Not very conunon. P\)und 
in the tundras, etc.'' Careful search for signs of these mice was with- 
out success. A few small burrows, i)ossibly of lPtrrnstt,i,if.r^ were 
found in some sandy Imnks near the lower end of Iku-harof Lake, but 
excavation proved them deserted. 

Zapns hadsoniat (Zimmermann). Hudson Bay Jumping Mouse. 

Jumping mice <x!curred sparingly throughout tin* wooded n^gion. 
Thev were also found Ijevond the limits of conif(»rous trees at lliamna 
Bay and Cold Bay. Apparently favorable conditions for them exist 
in much of the tundra region, and it is possible that they may range 
a short distance into it. A l)adly mutilated spei'imen, killed by dogs, 
fnw seen at the head of lliamna B&y; another, in BimWar eotk^\VKoTk^^s«%& 
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seen at Cold Ba}' by Maddren. Several were taken in the » 
about .small ponds near Iliamna villafre, and in similar places along 
Nogheliiif]^ Kivor, and near Keejik on Lake Clark. Othen i 
neeurod near the head of the south branch of the Chulitna River. i 
Kakwok on the Nushagak River, and at Nushanrak. In all casest 
were taken in tall grass or sedge, in moist situations. They were« 
howi^ver, in sevei*al instances in the daytime in tall grass on coid|I 
tively high, dr\' ground. 

Our specimens are much smaller than typical Zapua A. al<isceim 
plainly referable to true hud^sonms. The hind foot in adults moat 
:U mm., which is about the extreme in hudifonius^ indicating a pos 
slight ditference in size. The skulls are indistingaishable fromtk 
from Hudson Bav. 

Two specimens of Zapiu< taken by McKay at Nushagak and reco? 
])y True were the first jumping mice to be reported from Ala^b. 

The natives of Lake Clark call the jumping mouse Un-£^iiy-tL 

Erethizon epixanthus myops Merriam. Alaska PoRCupine. 

Alaska porcupines are found sparingly throughout the region. 
gone ml way their i*ange corresponds to that of the coniferous fo 
but tlioy have a great fondness for the aments andyoon^^ leaves oi 
alder, which probably accounts for their occasional or possibly ref 
occurrence in the tundm region. Two skulls, secured by Maddn 
VM)Z from the Kanatak natives and said to have been taken netf 
head of Becharof I^ake, attest the occurrence of the porcupitt< 
sidembly beyond the conifers on the peninsula. We found i 
0!ily along the Kakhtul River, where two specimens were 
The natives of Lake Clark say that porcupines are quite coi 
tiuit vicinity. An adult male taken on the Kakhtul River Sep 
wriglied 2r> pounds. McKay's collection contained four s; 
from Kakwok and Nushagak. 

Th(» native name for porcupine is Nainee. The Aleuts call 
Rshaluk. 
Ochotona coUaris (Nelson). Collared Pika. 

Pikas were not found on any of the mountains visited, al 
conditions seemed to })e favoi'a])le for them in nearly all cases. 
Indian guid(^ insisted that they were to be found on a small moi 
which he called Keejik Mountain, near Keejik Village, on Lake 
As lie described them fairl}' w(?ll and imitated their bark, it seems 
able (hat they are there. Two specimens are in the National M 
collected by McKay in the Chigmit Mountains, which, in th\& 
proba])l3' refers to the mountains northeast of I^ako Iliamna. H^ 
in his list of McKay *s mammals, cjuotes from McKay's notebook 
regjird to these specimens as follows: ''Said to l)o very plentiN 
the mountains. The Indians in their vicinity have a supersttti 
dread about killing them, and can not be hired to do so." 
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Lcpns othnj Merriam. Alaskan Arctic Hare. 

Arctic hares iuhabit the treeless region around Bristol Bay and out 
on the Alaska Peninsula probably for its entire length. They occur 
very sparingly, however, and, although we spent considerable time 
within their range, we failed to see any or any fresh signs of them. 
During 11H).3, A. G. Maddren secured a small series of skulls from 
Cold Bay, Kanatak, and the Becharof Lake region. These agree in all 
important respects with topotypes of othxM from St. Michael, and fail 
to show the narrow rostrum of poadramus from the western part of 
the Alaska Peninsula. Two specimens taken by McKay at Nushagak 
are recorded by True. 

The Aleut name for the Arctic hare is Ushkanuk. 

Lepiu americanus dalli Merriam. Dall Varying Hare. 

Common throughout the timbered region. Hares were especially 
almndant al>out Lake Clark and along the Chulitna Kiver, where their 
<*r»n>picuous runways were encountered nearly ever}' time we went 
ashore. These runways are usuall}' most numerous in low ground, 
not too wet, but thickly carpeted with moss, although this preference 
ii» not very decided. In following them one is led uphill and down, 
through moss, grass, or brush, across open flats or through dense for- 
p>«ts, and over roi»ky knolls or through wet swamps where water often 
tutands several inches deep in the runways themselves. In summer the 
hares feed largely' on the tops of the dwarf birch which abounds. 
Alxjut Ijake Clark we seldom saw a clump of it that had not been 
nipped. They also eat twigs of other small shrubs and occasionally 
ir}' green grass stems, long cuttings of which we sometimes found in 
tbpir runways. Specimens were easily secured, and a small series, 
chiefly from Lake Clark, was preserved. These are very similar to 
specimens of true americanus from Hudson Baj, and there is consid- 
erable variation among them, nearly sufficient to cover thc^ characters 
of JaJlt. There is, however, a slight average dilFereiue. 

Ljnx canadeniii (Kerr). Canada Lynx. 

We *«aw no signs of the Canada Lynx, and were informed by the 
nativ€^ that it is of rather rare occurrence in th(» region. 
The Kenai name for it is Kil^hznah; the Aleut is Etochtoolik. 

Canis albns (Sabine).** Northern Wolf. 

Wolf tracks were seen on a few of the l)eaches of Lake Clark and 
ako about the portage from the Chulitna Kiver to Swan Ijiike. Wc 
^aw a skin of one that h^ been killed b\' prosixntors in the winter of 

Aponibly the Alaska wolf u) separable from other northern fonns, hut until this 
iff determined the name cdhun Sabine, 1S23, may be use<l. The only name prior to 
a2&ta is mexicanuM Linn., 1766, which unquentionably applies to another form. 
Say'ii name, ntiWtur, which is of even date with aJbiu^ may be iU8ni)5axd<edvjiaUi<^ \iaxii^ 
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1901 near the Malcbatna River. Wolves are said to be common on 
the Alaska Peninsula, but we failed to see or hear them, or even to 
find their tracks. 

Vulpes alascensis Merriam. Alaska Bed Fox. 

Foxes are very abundant on the Alaska Peninsula, and fairly com- 
mon in the adjacent regions to the northeast through which we traveled 
Their tracks were frequently seen about Lake Clark and along the 
Chulitna River. On August 24, near Swan Lake, W. L. Fleming sawa 
bright-colored red fox running rapidly along a ridge. The following 
day, while crossing the portage, I surprised one that was calmly brows- 
ing on huckleberries on the side of a little gully. Later, members of 
the party saw foxes on several occiisions on Becharof Lake and at 
Cold Bay, whore several specimens were taken. During the winter 
of 1902-3 the natives of Kanatak trapped over 100 red foxes, chiefly 
about the head of Becharof Lake. Twelve perfect specimens were ] 
secured from them by Maddren, besides a splendid series of 50 I 
skulls. A few skulls were obtained from natives at Kakwok and 
Ikhok on the Nushagiik River. Fox tracks were seen in great num- 
bers on all the sandy beaches about Becharof Lake. According to 
the natives they are to ])e found in similar numbers all along the 
peninsula. Specimens from Becharof Lake and Cold Bay are 
decidedly more richly colored than V. fulv^us. The pervading color 
is deep hazel, except where diluted by creamy white; it is most con- 
centrated on the middle of the shoulders and on the upper side of the 
tail. The face, nose, and forehead have considerable admixture of 
white hairs, but the predominating rufous effect is much deeper than 
in V, fulvus. The flesh measurements of two young adults from Cold 
Bay are as follows: Male — total length, 1,115; tail vertebrae, 440; hind 
foot, 188. Female — total length, 1,040; tail vertebrae, 375; hind foot, 
175. The skulls of the Cold Bay specimens differ from the type only 
in having slightly more slender zygomata and longer and narrower 
nasals. In these respects they approach aVietorum, The type, which 
is a male, agrees in size of teeth with females from Cold Bay, and is 
slightly smaller than the males from the same place. 

McKay's collection contained ^'two vor}' fine male specimens (13618, 
1361iO from Nushagak, captured o!i February 20 and 15, 18S2, 
respectively." (True, Proc. U. S. Nat. Mus., IX, p. 221, 1886). 

Vulpes lagopus innuitus Merriam. Continental Arctic Fox. 

Straggling individuals of the Arctic fox are not infrequently found 
as far south as the north shore of the Alaska Peninsula, doubtless 
having followed the pack ice in winter. One was killed by fishermen 
near Igagik in the spring of 19(^2. They arc also said to be found in 
the Togiak district and very rarely at Nushagak. 
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(Fmit americanns Pallas. Black Bear. 

Tlic Indians of Iliamna Villasfe say that according to tradition a few 
blark l>ears were formerly found in the mountains northeast from 
there, but that in recent years none have been seen. As far as we 
could learn they do not occur elsewhere in the region. Their west- 
ward limit on the Pacific side of the peninsula is about coincident with 
that of the coniferous trees, which cease a short distance east of 
Iliamna Bav. The westernmost records of the black bear known to 
the writer are those of two killed at Chinitna Bay in 1901 by the party 
of J. H. Kidder, of Boston, Mass.^ Two specimens of small cubs 
secured by McKay from the Kakwok Indians in 1882 were question- 
ably referred to Urtnis americanns by True. These may, however, 
have been the young of the large brown bear. 

Tlie Kenai Indians call the black bear Yerde^shlah. 

Vmu kidderi Merriam. Kidder Bear. 

Vmu dalli gyai Merriam. Peninsula Brown Bear. 

Brown }>ears were formerly abundant in much of the country 
through which we passed, but the persistent hunting by the natives 
since the introduction of modern repeating rifles has reduced their 
numlicrs greatly. They still occur in many localities, but have 
he<-onie extremely shy and are seldom obtained unless a special cam- 
paign for them is conducted. In the course of our entire trip we 
saw remarkably few signs of bears. In fact, the only really fresh 
trackfii seen were those of a medium-sized one which had been fishing 
along a small stream emptying into Lake Iliamna near the Nogheling 
portage. This region about Lake Iliamna was formerly a favorite 
hunting ground for the natives. Chief Michaluf, of the small remain- 
ing village known as Iliamna Village, enjoys the reputation of being 
the greatest bear hunter of his generation, having, according to local 
report, scores of liears to his credit. There are yet a good manj^ bears 
in the vicinity of this big lake, and a few have been killed each season 
in recent 3'ears. Several old bear trails were found on the mountains 
near the head of Lake Clark. In following them we noticed a few 
'^>ear trees' with the bark torn off and the trunks scored with claw 
niark^i. The highest scratches were found to be only 7 feet and 9 
inrhes from the nearest place where a Ijcar might stand, indicating 
tliat no very huge individuals had imssed that way. In all cases the 
trees marked in this manner were white spruce. Considerable old 
'jsign' of bears was seen along the Kakhtul and Nushagak rivers, but 
the fishing season was over and the big fellows had presumably retired 
to the mountains, though no traces of them were found during the 
limited trips we made away from the water courses. We saw very 

o Gating Magazine, Jan., 1903, p. 474. 
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little ' sign ' along the Ugaguk River and Becharof Lake. The natives 
say that this is not a good place for bears, though they are quite 
common about the Ugashik lakes near there. 

The following note-s on the habits of the brown bears of the Alaska 
Peninsula are largely such as have been derived from old native 
hunters. Most of the statements have been corroborated to a certain 
degree by independent discussion of the same subjects at different 
times with different individuals. As to the former great abundance 
of these bears there can be no doubt. The records of the fur traders 
do not fairly indicate this, for bearskins have usually been compara- 
tively low priced and the natives have been urged to secure the smaller, 
more valuable, and more easily handled furs. Not more than fifteen 
years ago it was not uncommon to see from eight to fifteen bears scat- 
tered about on one mountain side. Those natives who have had an 
opportunity to see cattle feeding on the hills of Kodiak Island invari- 
ably compare them to the bears they saw in their younger days. Pio- 
neer white men also say the same of the great abundance of the ani- 
mal in the not very distant past. The season of activity of the bears 
varies, but is usually from the latter pail of March or early April to 
the early part of November. They are not particularly averse to snow, 
and their tracks are often seen in it, but the date of their retirement in 
fall and of their reappearance in spring depends upon the severity of 
the season, so that sometimes they may go in as early as October and 
not come out until April. Sometimes, when disturbed, they come out 
for a short while in midwinter. Their dens are chosen in rocky, 
remote places in the mountains, to which they are sometimes tracked 
by the natives, both with and without the aid of dogs. The young are 
always born before the female comes out of her winter quarters. The 
date of birth is ordinarily sometime in Januar}^, doubtless varying 
considerably in individual cases, for during the summer cubs of differ- 
ent sizes may l)e seen on the same date. At birth the young are blind, 
naked, and helpless; they vary in number from one to four. Two 
is the usual number, three is not very uncommon, while four is quite 
rare. They follow the mother until the end of their second summer, 
when they are often nearly as large as she is. 

Although numbers of the adults frequent some localities, it is gen- 
erally safe to assume that three or four bears found together constitute 
one family. The cubs are mischievous and playful and receive many 
a stern reproving cuff from their mother. The brown bears avail 
themselves of everjthing the country affords in the way of food, 
including fish, flesh, fruit, roots, and grass, a variety that was scarcely 
exceeded by the natives when under aboriginal conditions. When 
they first come out in the spring, the}" eat young grass, herbage, and 
root^, and if they are near the coast, take a little kelp. In secur- 
ing'and handling these as well as their otteT iood tbey display much 
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deftness and a control of their foreclaws seldom accredited to their 
kind. In the spring they also enjoy, now and then, a meal on a ground 
Hjuirrel (C!h!lnj<). Hunting these squirrels and digging them out 
^ieenLs to l)e a combination of business and pleasure for th(» Invars, and 
the antics they go through are very interesting to the onlooker. 
The lK?ar is usually so intent on the game that he himself is easily 
approached. Sometimes he slips along a hillside and tries to catch the 
squirrel by a sudden pounce, but this usually fails. When the scjuir- 
ivl dodges into its near-by burrow, new tactics are adopted. The bear 
immediateh' l)egins to dig, throwing out })ig turfs and clods at each 
stroke, using the left hand chiefly and watching the hole intently all 
the time. While this is going on, the squirrel sometimes runs out 
Ijetween the legs of the l)ear and makes for another hole. Possibl}' 
he is caught by a quick pounce. If he escapes, (excavations l>egin 
inmiediat4*ly at the new hole. The Ijear digs for a few strokes, and 
tht'n stops to jK>ke his nose into the hole and snifl". Finally his etforts 
are suc<'essful and the luckless scjuirrel is devoured. 

As s<x>n as the salmon l>egin to enter the streams, bruin makes fish- 
ing his chief business. He varies his diet somewhat, however, and 
oocasionallv leaves the streams for the mountain sides, but in a short 
time returns again to the fish. The iish in large numbers usuall}* 
asc4'nd the streams for the entire summer, and the supply is practically 
unlimited. In fishing the bears do not get all their prey in shallow 
water or on bars and rifiles in small streams, as is generally supposed, 
but often go into comparatively deep water in larg(» streams. Practi- 
cally all the fishing is done at night or very earl}' in the morning: 
though their habits in this respect have doubtless changed in recent 
decades, since they have l>een hunted so much. It is most interesting 
to watch an old she bear with cubs. The cubs do not attempt to tish, 
but stav on the bank and receive contributions. The old she bear 
stands upright and wades in water even up to her neck, going very 
slowly with the current, watching the water and scarcely making a 
ripple in it. She holds her arms down at her sides with h(M- hands 
''pread, and when she feels a salmon coming up against her. clutches 
it with her claws and throws it out on the liank to the cx)HU'tant 
rul>s. Often she stands perfectly motionless for a consldcrabh* time, 
and when she moves, it is with extreme delilKMiition and caution. 
After supplying the culw she puts the next fish in Ihm* mouth and goes 
ashore to eat it. If salmon are plentiful or ea>ily ol)tainc(l, the two 
MdeH of a tish are all that she will eat; sometimes she even scorns 
the.se and fastidiously crunches the head and leave> the rest. The gills 
are never eaten. The cubs are not so particular, }>ut chew ilieir \\ov- 
tionM haphazard. In case they have any difticulties among themselves 
in apportioning the tidbits, they are promptly (*utTed l>y the [Mirent. 

When fishingr in shallow wafer, the bear walks ttlo\v\v ow «\\ lo^3Lt>^ «s^ 
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silently as possible, and when a fish appears in a liffle deals it a sharp 
}>low on the head. During the fishing season the bears make deep 
trails in the grass along the bank, where at short intervals bones and 
other remnants of salmon in large quantities testify to bi*uin-s ability 
as a piscatorial sportsman. Occasionally by following some of the 
branches of these trails one may discover the midday resting place of 
the nocturnal fishers. One that I saw on the Kakhtul River was an ideal 
retreat. A soft bed was made in the grass and moss under the thick 
shelving branches of a small spruce. Around this small alders and 
willows formed a sort of inclosure which opened on one side and gaveaD 
outlook upon the river. The whole place had an air of coziness which 
would appeal to an3'one accustomed to selecting camping sites. In the 
fall, toward the end of the salmon run, when fishing becomes unprofit- 
able, most of the bears retire to the hills, where they feed on berries 
and put on fat during the last few weeks preceding hibernation. The 
black crowberry i^Empetrum nigrum) is eaten in great quantities, and 
various species of Vacciniurn which abound are also taken. In mov- 
ing up and down the mountains the bears usually follow the ridge:*, 
as shown by their trails, which often indicate years of use. These old 
trails do not resemble ordinary game trails, which are merely paths, but 
each consists of a succession of distinct, irregularly oblong indentations 
in the turf, alternating from side to side, a sort of composite of the 
prints that have been made b\'^ man}^ feet during many seasons. These 
depressions become nearly 18 inches in length by 10 inches in width and 
from two to four inches in depth. They are often quite conspicuous 
and can be seen for a considerable distance. 

The two types of coloration coumionly shown by these species of 
bears, the dark brown and the light brown or even creamy, do not 
seem to be anything more than (jolor phases or individual variations. 
I have examined numbers of skins, and, in all lots exceeding a half 
dozen, both phases, or modifications of both, were represented. More- 
over, the natives tell me that the}' have often seen a light ancj a dark 
cu>) following the same mother. A certain amount of this diflferenee 
in ('olor among the adults may be seasonal, but it does not seem 
probable that it is entirely so, for skins of both general types are 
fr(M(uently seen in the same apparent condition, and are alleged to 
have been secured at the same season. 

The geographic distribution of the various forms of the Alaska 
brown hilars is still imperf(»ctly known. Ev^en the range of the group 
as a wh()l(* is not thoroughly imilerstood owing to the impossibility of 
distinguishing them from grizzlies in reports which come from locali- 
ties not represented by specimens. U. dalU gt/as extends westward 
at least from Cook Inlet to and including Unimak Island; large bears 
are found also on Nunivak Island and on the coast of Bering Sea from 
Brjsto] Bay northward, and probably range over much of the north- 
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em and western part of Alaska. To what extent the group ranges 
into the interior of the Territory is not known, and specimens with 
good skulls and reliable data from any point in the interior are greatly 
desired. 

Ltttnt canadensis (Schreber). Land Otter. 

Land otters were formerly quite common on the Iliamna River, 
and a few are still obtained there every year. They are also found 
alon^ the shores of Iliamna Lake and on some of the small islands in 
the lake, as well as on Lake Clark. Considerable 'sign' of otters was 
seen on the Swan River, and one evening three of the animals were 
iitartled from the bank as we were floating downstream near the junc- 
tion of the Swan and the Kakhtul. On sighting the <'anoe they plunged 
into the water and swam frantically downstream at about 10 3'ards 
from the shore, evidently making for refuge in holes in the bank. 
We were on the other side of the river and crossed the current with 
?*onie difficult}', being so much interested in watching the evolutions 
of the otters that we did not get within shotgun range of them until 
they hauled out on the bank about 100 yards below the point from 
which they started. A charge of buckshot was fired at the last one as 
he was leaving the water, but, though wounded, he managed to escape. 
The animals swam with great rapidity, proceeding by a succession of 
Iraps and dives and coming clear out of the water like porpoises. 

Otters are quite common in the vicinity of Becharof Lake, and are 
«*aid to l>e found in considerable numbers all along the Alaska Penin- 
sula, Their trails were frequently found along small streams empty- 
ing into the lake, and generally ran through tall grass, up and down 
and along the banks. Several skins taken in the vicinit}' of the lake 
were brought in October by natives to be traded at Cold Bay. An 
immature specimen from the Nushagak River was contained in McKay's 
collection as recorded by True. One complete specimen and several 
skulls from Becharof Lake were secured in 1903 by Maddren. 

The Aleut name for the land otter is Ah'kwdeah; the Kenai Indian 
b Chweene^lingoch. 

Lntreola vison melampeplus Elliot. Kenai Mink. 

In spite of continued trapping by natives for furs, the mink is still 
fairly common in much of the region of the base of the Alaska Pcnin- 
>ula. It \i said to be found in small numbers along th(» Iliamna River. 
More or less 'sign' of it was found along the Nogheling, Chulitna, 
KakhtuK Nushagak, and Ugaguk rivers, but usually at such times 
and under such circumstances that any attempt to secure specimens 
was impossible. Tracks were frequently seen in soft mud along the 
narrow course of the south branch of the Chulitna. While gliding 
down the stream one dark night with a native in a bidarka^ I startled 
a mink at ft saddea bend in the stream. It did not i^tci^w^ >3l^ >\\i>^ 
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we, also unaware, were within a few feet, and then, instead of diving 
aM might have been expected, it dashed up the bank and awaj through 
the long grass and low bushes, making a great commotion. Two 
spi»ciuiens were secured near the head of Becharof Lake and three 
at Cold Bay, and several odd skulls were obtained from natives on 
the Kakhtul and Nushagak rivers. These, on account of their lai^ 
size and very dark color, and particularly on account of the absence 
of any white pectoral spot, are provisionally referred to Z. v. vidam- 
peplus Elliot,'* although they have not been compared with specimens 
from the Kenai Peninsula, the type locality of melampephis. The five 
skins from Becharof Lake and Cold Bay are all characterized by uni- 
form dark underparts without the usual white pectoral patch.^ The 
measurements of the largest male- are as follows: Total length, 660; 
tail vertebra?, 220; hind foot, 73. Other males, respectivel}-: 647, 
215, 70; 651, 212, 70. Females: 563, 189, 61; 557, 190, 63. Weights: 
Male, 8 pounds; female, 11 pounds. 

At Iliamna Village the mink is called in Aleut £machamOoduk; in 
Kenai Yarke^chah; at Igagik it is Ko'chcheechuk. 

Putorius arcticus Merriam. Arctic Weasel. 

One weasel was secured at Nushagak and another near the head of 
Becharof Lake; several others were added to the collection in 1903 by 
A. G. Maddren. Six specimens were taken in 1881 by McKay at 
Ugashik. 

The Indians of Iliamna Village call the weasel Tahki&k and Kabool* 
cheenah; the Aleuts call it Ameetiihduk. 

Mustela americana Turton. Marten. 

Evidently quite rare, as we heard very little of it from the natives. 
This might naturally be expected, as it is a forest-loving animal, and 
the region under consideration is on the edge of its range. The 
natives of Iliamna call it Kcheegochah. 

Gulo luscus (Linna»us). Wolverine. 

Wolverines are found sparingly throughout the region, being rather 
common on the Alaska Peninsula. A few skins were seen in the 
trader's storo at Nushagak. The traders take advantage of the natives' 

"FioM (\)luiiil)iiui Miw., Zool. Ser., Ill, pp. 170-171, April, 1903. 

''SiiuH' this was written a HorioH of eijrht ^?kin8 and a large number of akalls from 
Bi'charof J^ke havt^ been received from A. (i. Maddren. These show the same 
<lark e<.)lor, four of them V>eing M'ithout trace of white and the other four with only 
very tiny spots on chin and breast. Specimens without white are very rare in X. r. 
enirf/uwiiuMf which usually has an extensive jKH'toral i)atch. A single specimen 
from Tyonek, CcMjk Inlet, was previously referre<l to euerfjumenos (North Am. 
Fauna, No. 21, j). 09, Si^ptemlxT, 1901), its dark ]>rown immaculate underparts being 
regarded as <iue to individual variation. With a series of fourteen specimens, in all 
of whirh the white markings are nearly or entirely obsolete, it now seems evident 
tJjat a recognizable tfube^peoies occurs in the Cook IxAet and K\aj^gjBw^^^vMw\ib tw^jaMu 
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)eculiar fondness for the coarse fur of the wolverine as trimming for 
heir garments, and never ship the skins out of the country, but resell 
beni to the natives at high prices. A single skin obtained from a 
ntive in urgent need of provisions, for from $2 to $5 in trade, is 
iometimes cut up into sections and bartered piecemeal for other furs 
o the value of as much as $30. 

The Aleut name used for the wolverine at Iliamna Village is Drak- 
inyak; at Igagik it is Mftchftwhfl'luc; the Lake Clark Indians call it 
Brushah. 

Lataz Itttris (Linnfeus). Sea Otter. 

The coast of the Alaska Peninsula from Iliamna Bay westward was 
formerly much frequented by sea otters. Kamishak Bay was a favor- 
ite hunting ground for the natives of Iliamna Village and others. 
Even within the last five years parties have hunted otters there with 
considerable success. A sea otter is occasionally secured by hunting 
from shore in calm weather, when the animal may come in near enough 
to be shot. The hunter stations himself on a high lookout, usually a 
rocky bluff, and carefully watches the water. If an otter is seen 
within rifle shot, and a lucky shot is made, the chances are good that 
the prize will be secured. One was taken in this manner in December, 
11H>2, at Wide Bay, and another the preceding winter near Cold Bay. 
One skull secured by Maddren from a Kanatak native is in our col- 
lei'tion. 

The Aleut name for the sea otter is Ah'chgh-nahchgh. 

Xrignathus barbatns nauticiu (Pallas). Western Bearded Seal. 

Phctcn uautira Pallas, Zoog. Rosso- Asiat, I, pp. lOS-109, 1811. 

A young bearded seal was killed by natives near our camp on the 
U^guk Kiver October 3. I offered a variety of articles in exchange 
for its skin, but all were scornfully rejected. The skull, however, 
was se<*ured for a trifle. The natives prize the skin ver}^ highly on 
account of its great utility as material for making the soles of their 
i»kin iKKjts. It was also used formerly for making kyaksand bidarkjis, 
but on account of its scarcity its use has now become n^strictod almost 
entirely to the making of boot soles. The flesh and l)lu})ber of this 
f^\ are also much in favor with the natives. TluMr name for the 
animal is Makluk, very similar to ^'mukluk," which is what their skin 
Ux>t*< an* called. 

On comparing the skull from the Ugaguk Kiv(M- with others from 
Greenland and the eastern coast of North AmcMMca sevt^nil slight differ- 
f*nces were noticed. These cranial chani(t(M-s are ('onstaiit in the small 
^ries from each side of the continent which I have Imm^ii able to 
examine, and I have therefoi^e adopted the name Phnra uantica of 
Piallfls for the bearded seal of the northern coasts of Alaskw «.i\d SUvexva.. 
:^rerml akaUa from Plover Bay, Siberia, agree w\l\i iVvo^^ ixom >Jafc 
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Alaska coast, which confirms the belief that the Bering Sea form is 
a general entity as contitisted with the form of the northeastern 
Atlantic coasts. The most obvious and constant character of the 
skulls from Bering Sea is the shortness of the nasals. They are 
shorter and wider than in typical barbati^^ and correspond to a general 
l)rachycephalic condition of all paiis of the skull. The brain case is 
wider and fuller; the rostral portion of the skull anterior to the infra- 
orbital foramina is heavier and thicker, and the palate, basisphenoid, 
and basioccipital are wider. Another possible character is shown in 
the lack of a decided space between the last two upper molars. In 
the skulls which I have seen, this space is very pronounced in typical 
harhatas and almost or totally lacking in fiauticus. 

Phoca richardi Grav. Pacific Harbor Seal. 

The skulls of seven harbor seals taken by natives along the Alaska 
Peninsula between Kanatak and Katmai were secured in the fall of 
1903 b}' A. (j. Maddren. The adults of these agree essentially with 
skulls from the Pribilof Islands, and in case the subspecies y>reJ27<y/3??i^ 
proves entitled to recognition they should be referred to it.^ Among 
the immature ones are sevei-al, strictl}' comparable, which do not 
differ from the only available skulls of true ricluxrdi from Puget 
Sound. 



« D<)ct(jr Allen's recent separation of the northern hair seals under the name pribilo- 
feniiis may fairly be called provisional, since the available material was admittedly a 
rather meager basis for such separation. (Cf. Bull. Am. Mus. Nat. Hist., XVI, p. 
495, Dec. 12, 1902. ) While admitting the probability that the seals of Bering Sa 
may differ subspecifically from those of Puget Sound, I am unable to appreciate 
any characters whatever after an examination of all the material now available. 
Even if the allege<l characters should prove real and constant, there still might be 
some question as to the advisability of recognizing three forms on the Pacific coast, 
for it would be a case of two extremes {geronimensis and pribiloferms) and an inter- 
mediate {richarili). The differences between the extremes being only of size, and 
these not very marke<l, there would scarcely seem to be room for more than two 
definable forms. 

In the light of Doctor Allen's careful study of the seals of the North Pacific, it is 
evident that the name Phoca largha can no longer be used for the hair seals of the 
Alaskan coast. The summary disposition of the name altogether as entirely unidenti- 
fiable is surprising, however. Like many other names (possibly the majority) pro- 
pose<l by early authors, this one applies equally well to several species. It is 
restricted to a reasonably definite locality, and is not composite in the ordinary sense 
of the term, but merely insufficiently diagnosed, as judged by recently established 
standanls. Therefore, to }ye consistent, it should be restricted to one of the forms to 
which it unquestionably applies, as has Ix'en done in many similar cases. Its rejec- 
tion at the present time is largely a matter of acci<lent,^for if we suppose a different 
history of the knowle<lge of the animals, there w<^uld now he no question as to the 
QSe of the name. That is, if specimens (►f only one of the thnye spotted seals of 
Kamchatka had come into the hands of a modern naturalist, instead of all three at 
Ibasame time, the name largha would have been applied to it without question, and 
ihe Muheequent discovery of the other two could uot Ivave affected its status in the 
least. 






i»T 



1904.] MAMMALS. 49 



A spotted seal is reported as a peiinanent resident of the fresh 
raters of Lake Iliamna. While in this vicinity we made efforts to 
ecure specimens of this seal from the natives, and Maddren tried 
gain in 11><>3, but none were obtained. All reports are to the effect 
bat it differs from the ordinary harbor seal, but the only character 
mentioned by the natives is size, some stating that it is larger and 
thers that it is smaller than the salt-water form. Most of those 
Jlled are said to have been found in the Kvichak River or in the 
ftke near the outlet into the river, which seems to indicate that the 
;nimal.s, whether distinct or not, go back and forth from Bristol Bay 
o Lake Iliamna. 

The Aleut name for the seal is Ishooik. 

)dobenug obesug (Illiger). Pacific Walrus. 

A verv limited number of walruses still occur about some of the small 
islands in Togiak Bay west of Nushagak, and on the north coast of the 
Alaska Peninsula in the vicinity of the native village of Unangashik. 
Large quantities of walrus bones, witnesses of bygone slaughters, are 
U) \)e found at various points along the peninsula. One such place 
was reported by the fishermen of Igigik, who had recently found it 
while on a hunting trip near there. From their accounts, the remains 
must l)e in great quantities. The trader at Nushagak informed me 
that in recent years he had obtained annually from 9 to 15 walrus 
tu>ks from the Togiak region. He intimated that the natives had 
jriven him to undei*stand that they would not be able to get many 
more. A sailor from Nushagak visited Unangashik in August and 
Septeni>)er, 19f)2, and while there saw five walruses. They haul out on 
i nand spit near this place, but seldom get far from the water. Clams, 
which they feed on, are abundant there. The same man stated that 
\^ was at Unangashik with a trophy hunter in the previous year, at 
whii-h time the}' secured several of the ponderous animals. They also 
vtit«*d Togiak Bay, but found no walrus. 

8«rez personatus arcticus Merriam. Arctic Shrew% 

Shrews of the pt-THcnuifux t^pe were found simringly all along the 
route, l^eing most common in the coast region. The entire s(Mies col- 
lected nuniliers 44 specimens. In color they are not definitely distin- 
<nii>liable from true p^rrsonatuH of the eastern Ignited States, but after 
^•••nipering them with series of tv\\(i prVHontitnx I am inclined to refer 
fh«*ra to arcticits on the basis of cranial chamcters. In the Alas- 
kan si>ecimens the skull is characterized by small size and g(Mieral 
'lendemess; by a narrow and rather high braiiicase; and by having 
he palatomaxillary region between the upper unicuspids rather 
ibruptly narrowed. Specimens from Cook inlet, previously referred 
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to personatus^^ possibly represent a slight tendency toward the large 
dark form streatori^ although they are very much nearer to arcticus 
and personuttcs.^ 

Sorez obscoms shumaginensis (Merriam). Shumagin Shrew. 

Sorex alascengis shumaginensis Merriam, Proc. Wash. Acad. Sci., II, p. 18, Mar. 14, 
1900. 

This shrew was not found about Lakes Iliamna and Clark, but sev- 
eral specimens were taken on the Kakhtul River near its junction with 
the Malchatna. From that point on to Nushagak it was found in con- 
siderable numbers. It was also taken on the Ugaguk River, Becharof 
Lake, and at Kanatak and Cold Bay. It is found about the houses in 
the village of Nushagak in company with Microtus and Evotomy^. 
Specimens taken early in October were beginning to acquire the dark 
plumbeous winter pelage, and by the middle of the month the change 
had been completed in the majority of cases. In the brown pelage 
preceding this, the color is the same as that of shumagineim^ from 
the type locality, and somewhat paler than in aldscensis. The skulls 
are practically identical with those of shumaginensis and smaller than 
those of aZascejisis. On comparing the Nushagak series and others 
from the same vicinity with typical obsairus from the United States, 
a surprising resemblance is found; in fact, some specimens of each, 
although of slightly diflforent dimensions, are almost indistinguisha- 
ble either by color or by cranial characters, which increases the pi-oba- 
bility that the two forms have a continuous range by way of the 
interior of Alaska and northwestern Canada. 

Sorez (Microsorez) ezimius Osgood. Northern Microsorex. 

One specimen of this rare shrew, an adult female, was taken by 
A. G. Maddren on the south branch of the Chulitna River near the 
portage to Swan Lake. Its skull is not quite so elongate as that of 
the type specimen, but otherwise agrees with it. 

My Otis lucifagus (Le Conte). Little Brown Bat. 

Several bat^ were seen in July at Iliamna Village and near the head 
of Lake Clark, but no specimens were taken. At this season they do 
not fly until quite late in the evening, sometimes not until 11 o'clock 
and later. Even if one denies himself sleep until this hour and is then 
able to shoot them, the chances of retrieving them are slight on account 
of the dense vegetation into which they usually fall. One specimen 
is recorded by True as secured by McKay in the spring of 1882 on 
Lake Iliamna. 



«Cf. N. Am. Fauna No. 21, p. 70, 1901. 

^ Doctor Allen*8 recent reference of Cook inlet specimens to strealori is difficult to 

understand in the face of the measurements he publishes, which are decidedly 

smaller than those of streatori. In referring specimens to S. ahscentM he is equally 

inexplicable, since he states that they differ from true alascetms in precisely the 

characters which di^rtinguish shumaginmm from oixiscensU. Of. Bull. Am. Mas. Nat 

Hist, N. Y,, XVI, pp. 228-230, July, 1^2. 
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.lyaibtts holbolli (Koinh.). IIoIImHI (tivFir. 

A 6iw* ntliilt iiinN* of thin Nprrte^ wnn taken %i NuMhain^k hy MrKay. 

tolx^r rj. lH*^l, and tho Hfiecinien i» now in Uk» National Mummihi. 

!ioth4*r \^ r«Mi>r«ifH| an taken at Point (>>njitantine, I)ri(»tol Iky, May 

i^tyaboi aoritai Linn. IIormHl (trohc*. 

^rvcml oiiiall ^n*lM*9«, awtumiHl to Im* tliii* MpiHriiHi, wem mn^n at tho 
g|ier imkI of |b*4*liarof Ijkke October r»-7. McKay took a H|iocimon at 
gMhaipik Jtini* 21, IhhI. 



i«trav). Yellow-billed IxK>n. 

A fair}?!* loon« either thin Hpecit^ or 0\ iffiktr^ wan killed and eaten 
* nativr- lit ( Vdd Hay Ortolier 17. Thin wan the only lar}^* l«M>n ^^^^n 
tm. All ifiimattire nfiecinien i^ in the National Museum, t-olh^rtiKl at 
oabik. Hrn»««« the ri%'er fmcn Nimbagak, SepleniU»r 21, 1^*<^* 

B^fki pacUka (Ijiwr.). Pacific I^oon. 

^Tlii«» im-* th«* nio*»t rominon loon on the. UkeH and rivent. It wan 
iBiid on till* No}flK*linK Kiver, tlH* (*hulitna, the Swan« KakhtuK ami 
jahapik. a<* wril a^ aUmt niany Mnail |M>n<U a hIhiiI dintam^* liai-k 
mm tin* rivi*r«. It wan exceedingly alMimlant alon^f tlie (*hulitiia 
mw^tn ^hrn* fnmi h to 15 indiiidtialn were f«een almo**t daily. The««e 
l^enerally f«een goinic up and down the river, flyin^f f^in^ly or 
oft«*n in |iaim, alMHit 1<mi yanU alK>%*e the watf*r and n*li^iouAly 
Homing iIm* cniudm* of the !itn<«ni. They were quite wary ainl we 
Bikmi ii|>|>rf «4 htsl one on the water ni*an»r than \M yard**, «*v«*n wlM*n 
1^ Wert* **ii|>|iin|f noi<«*le*wily downfitn*ani. Tlie adult hird^ Mttiii^ on 
m wat«*r at a little diittancv, a|i|M*ar a*« if tlH*ir lH*a<U wen* entindy 
irite, |«irtirularly if a ray of Kuniii^ht lH*ani on them. The ra|Mdity 
llll whirh they Nwini under water ii anuuinif. a^ we re|ieate«lly 
r%'«*«l when on4* wmdd di%'e at a |M>int alMiut 15«> yardn in fr«>nt of 
c-ati<M- mill in a fi*w moment*! a|»|M*ar at alMiut tlie «iani<* di«»tan<*f» 
ttrm l(* itt^' tituiMe to f-arry ourh iarp* hinU we pr«*^*r\4<«l no 
IH'triH ri«. >\m't itiirn** %ierr takt*n l»y McKay and •lohn*««>n at Nu«lia- 
ik. rn|M* ( ^>ii'*i«nline. and r^*»hik. 

ifU lommt MMinn.). KikI thnMiti*d Ijinm. 

J A |«iir firi* hy f*am|i on the (*hulitna Hirer on the e%'eninft of 
atgii-i IJ. and a few otheni were seen at r<iai{iarati%'ely loiiff inter- 
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vals along this river and the Kakhtul. They were far exceeded in 
numbers by the Pacific loon. Specimens were taken at Nushagak by 
McKay. 

Lunda cirrhata Pall. Tufted Puffin. 

Four tufted puffins were taken by J. W. Johnson at Nushagak 
Ma}^ 9, 1885. The species was not seen by our party. 

Fratercula comiculata (Naum.). Horned Puffin. 

The catalogue of the U. S. National Museum records three speci- 
mens of the horned puffin taken at Nushagak by J. W. Johnson 
May 9, 1885. I have been unable to find them. 

Gyclorrhynchus psittaculus (Pall.). Paroquet Auklet. 

A paroquet auklet (No. 106604, U. S. N. M.) was taken near Nush- 
agak by J. W. Johnson May 22, 1885. 

Simorhynchus cristatellus (Pall.). Crested Auklet. 

Two specimens were taken at Nushagak by J. W. Johnson, April 
22, 1885. One was taken by McKay at Nushagak and one at Ugashik. 

Brachyramphus marmoratus (Gmel.). Marbled Murrelet. 

Several murrelets (apparently this species) were seen on Kanatak 

Ba}", October 13. A single immature specimen (No. 106605 U. S. N. M.) 
was taken near Nushagak by J. W. Johnson, September 5, 1885. 

Brachyramphus brevirostris Vigors. Kittlitz Murrelet. 

Three specimens of this rare murrelet were taken b^'^ C. L. McKay 
at Point Etolin, near Nushagak, April 3, 1883. 

Gepphus columba Pall. Pigeon Guillemot. 

Five specimens were taken near Nushagak b}'^ J. W. Johnson, May 
20-22, 1885. 

TJria troile califomica (Bryant). California Murre. 

Five specimens were taken near Nushagak by J. W. Johnson, April 
20-22, 1884. No nmrres were seen in this region by our party in 
September and October. 

Stercorarius parasiticus (Linn.). Parasitic Jaeger. 

One specimen of the parasitic jaeger in the dark phase was taken 
by McKay on the Ugashik River, Jul}^ 28, 1881. The species was not 
seen by our party. 

Stercorarius longicaudus Vieill. Long-tailed Jaeger. 

A single long-tailed jaeger was seen among a few gulls on Lake 
Ilianma, July It). Specimens were taken by McKay at Nushagak and 
Ugashik in July and August, 1881. 
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Sistt txidactyla pollicaris Ridgw. Pacific Kittiwake. 

A few kittiwttkes were noticed among the numerous gulls at Nusha- 
tfak Septeml>er 12-20. Two specimens were taken at Ugashik by 
MrKay Sopteml)er 11, 1881. 

Iaihi glauceacens Naum. Glaucous- winged Gull. 

A large gull occasionally flew over camp at Iliamna village, and 
numbers were seen on Lake Iliamna July 16-17. Gorman reports 
them in very large numbers at the lower Nogheling rapids, where 
native.s were catching large quantities of salmon in August. They are 
said to breed on many of the islands in Lake Iliamna. They were 
vcf}' rarely seen on Lake Clark, and none were found along the 
Chulitna River. A solitary gull appeared at intervals near Swan Lake, 
ind scattering individuals were seen from there on down to the mouth 
of the Tikchik Kiver. From the mouth of the Tikchik they were in 
immense numl)ers — thousands without doubt. At the time we passed 
down, the salmon run was practically ended, but it had been a very 
lirge one and the banks of the river were strewn with dead fish, upon 
which the gulls were regaling themselves ro^'ally. During the few 
days we were passing down this stretch of the river, hundreds of 
oackling, screaming gulls were overhead from morning till night. As 
>oon as one flock tired of following, another white cloud would rise 
from its resting place on one of the long, smooth sand bars and accom- 
pany the party until thoroughly satisfied as to its character. Appar- 
♦•ntly one species monopolized the salmon business, for I saw none that 
I did not take to be glaucesce7is. Some were so fat that they seemed 
to fly with difficulty, and many showed a prominent abdomen and 
ir<*neral corpulency quite unlike the usual trim appearance of their 
kind. They were abundant on the mud flats and about the salmon 
canneri<?s at Nushagak, but there they were mixed with other species. 
Many were also seen at Igigik and on Becharof Lake, where they are 
j^id to breed in some numbers. About the lake they appeared only 
in sjcattering numbers except at the mouths of the small salmon 
streams, where they fairly swarmed. They were also seen at Kanatak 
»nd Cold liay, where they often afl'orded us amusement by their 
maneuvers against the high winds that were prevailing while we were 
there. One specimen was taken at Nushagak by McKay, but at pres- 
^'nt I am unable to find it in the National Museum. 

Lami brachyrhynehus Rich. Short-billed Gull. 

A small gull, supposed to be this specie**, was sccmi on Ijiike Iliamna 
Dear the Nogheling portage July 17. The si)e(ies was not sec^n again 
Until we reached a point on the Nushagak Kiver alx)ut 25 miles above 
Nushagak, where it became common. It was quite abundant at 
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Nushagak, probably outnumbering all other gulls. A few were seen 
at Igagik and from there to Kanatak and Cold Bay. Specimens were 
taken at Nushagak by McKay. 

Lams Philadelphia (Ord). Bonaparte Gull. 

A pair of these beautiful gulls in full plumage was seen hovering 
solicitously about a sandy beach on Lake Iliamna July 16. A short 
search failed to disclose the nest, which was evidently located in the 
vieinit3% The species was not met with elsewhere. Specimens were 
taken by McKay and Johnson at Nushagak, Lake Aleknagik, and 
Ugashik. 

Xema sabinei (Sab.). Sabine Gull. 

A single specimen of the Sabine gull was taken by C. L. McKajat 
Lake Aleknagik September 2, 1881. 

Sterna paradissea Brunn. Arctic Tern. 

A few were seen on July 16 on Lake Iliamna, where they doubtless 
breed on some of the numerous islets. None were seen after this date 
by our party. Specimens were taken near Nushagak in May and June 
by McKay and Johnson. 

Diomedea albatms Pall. Short-tailed Albatross. 

Two specimens were taken by McKay on Bristol Bay near the mouth 
of the Ugashik River July 20, 1881. The species was not seen by us 
except in the north Pacific. 

Pnffinus tenuirostris (Temm.). Slender-billed Shearwater. 

The National Museum catalogue recoixis one specimen of this bird 
taken near Ugashik by McKay September 15, 1881. The entry does 
not seem open to question and is probably correct, though the speci- 
men is not now at hand to substantiate it. 

Oceanodroma farcata (Gmel.)* Fork-tailed Petrel. 

Several specimens were taken at Nushagak by Johnson and at 
Igushik and Ugashik by McKay. 

Oceanodroma leucorhoa (Vieill.). Leach Petrel. 

One specimen of the common petrel was taken at Ugashik by McKay 
December 3, 1881. 

Phalacrocorax dilophus cincinatna (Brandt). White-crested Cormorant. 

Cormorants occasionally flew over our camp at Iliamna Village while 
on the way to and from their nesting places on some of the islets 
in Lake Ilianma. On July 16 we passed several small rookeries, 
where the birds could be seen in considerable numbers coming and 
going or standing in groups on the rocks near the water's edge. Sev- 
eral were seen flying up and down the Nogheling River Jul3^ 21, doubt- 
less following their usual highway between \Safc t-^o \ax^ lakes. One 
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i«pei*imen was taken by Maddren on Lake Clark August 2, and a 
few others were seen about the upper end of the lake, but evidently 
very few, if any, breed there. After leaving Lake Clark no more 
comiorants were seen until we reached the Malchatna River a short 
distance a>>ove the mouth of the Tikchik, when this species again 
ipiH-ared and was seen daily thence to Nushagak, but not in great 
numlx'rs. Several were seen on Becharof Lake October 4 to 7. 

Phalacrocorax pelagicns Pall. Pelagic Cormorant. 

The pebigic cormorant was not seen on the lakes and was found only 
in nitlu»r small numl>ers in the lower Nushagak River, on Bristol Ba}^ 
antl on Becharof Lake. Specimens were taken at Cape Constantino 
ind Tgashik b}- McKay, and at Nushagak b}^ Johnson. 

Kerganser americanus (Cass,). American Merganser. 

Th«» National Museum catalogue records one specimen of the Ameri- 
can merganser taken by McKa^'^ on the Nushagak River, October 15, 
\^l. With the exception of one adult male among a number of 
ducks killed b}' natives on Becharof Lake, I think none of the mer- 
gansers seen were referable to this species, all others being Jit. serrator. 

lerganser serrator (Linn.). Red-breasted Merganser. 

Exceedingly abundant on all the lakes and rivers visited by us. 

Camp had Ijarely been pitched on the banks of the Iliamna River, near 

Iliamna village, July 12, when an old female merganser with a flock of 

11 young came sailing down the current of the river. During the two 

following daj's this family party was seen every few hours. When 

alarmed, the old bird dove or flew, and the little fellows flapped their 

tinv down-covered wings and paddled frantically with their little feet, 

Ktreaking over the water upstream against a strong current, at an 

almost incredible speed. Many such families of young of various 

aj,'e?> were seen along the Chulitna, Kakhtul, and Nushagak rivers. 

Whenever we approached near enough to alarm them, this perfoniiance 

was repeated, their frantic eflTorts to get out of harm's way being often 

quite ludicrous. Flocks of 8 to 15 }'oung adults were frequently seen 

on the lower Nushagak, and scarce a half hour passed while wo were 

traveling on the rivers that one or more individuals were not in sight. 

From start to finish probably more mergansers were seen than any 

other 8p)ccies of water bird, with the exception of the large gulls. Two 

downy young were taken at Iliannia village, and adults were killed, 

but not preserved, on the Nushagak River. McKay took specimens 

at Nushagak and liake Aleknagik. 

Aaas boiehaa Linn. Mallard. 

An old female of this species in very poor flesh was shot in a grassy 
overflow swamp at the mouth of a small stream near the head of Lake 
:; two atben in similar condition, with no prunari^ ^ilcj^^V ^oiX. 
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pinf eathers, were taken at the mouth of the Chulitna River August 4. 
No others were seen in this vicinity, but their familiar quack was 
heard frequently as migrating flocks flew over on the nights of Au- 
gust 7, 8, and 9. In spite of this scarcit}^ of mallards on the Chulitna 
side and indication that they were moving south, they began to appear 
later on Swan River. Thence to the end of our route they were more 
or less abundant, probably outnumbering all other fresh-water duck& 
On Swan River, nearly every turn of the stream or little bight, where 
slack water gave opportunitj" for a growth of grasses and water weeds, 
harbored at least a pair of mallards, and often a small flock. From 
the junction of the Swan and the Kiikhtul rivers to the mouth of the 
Tikchik very few were seen, as the banks are unfavorable and covered 
with spruce timber; but from the mouth of the Tikchik down the i 
Nushagak to its mouth they were verj^ abundant September 3 to 12. 1 
Here they were found on the open, barren sandbars or in shallow 
coves near them where the pebbly bottom afforded but little growth " 
of vegetation^ so that it scarcel}^ seemed possible that they were feed- 
ing. They were found in such places, however, at all times of the 
day, from the first streaks of dawn until it was quite dark. Others 
were found along the numerous sluggish branches of the river in more 
favorable feeding places; but by far the greater number were out on 
the main river, among the thousands of gulls, geese, and cranes, along 
the stretches of sand. One foggy morning, as we were slipping down 
the current of one of the narrow side channels, a brace of mallards flew 
across a small peninsula to our left and alighted in a little cove, whence 
they hauled out on the muddy bank. Thinking to secure a good fat 
duck for dinner, we quickly swung the canoe into an eddy and pad- 
dled upstream toward the little cove. One of the birds flew while out 
of range, and at about the same time the other somehow disappeared, 
although there was but a small patch of grass for concealment. Expect- 
ing the bird to rise at any moment, we paddled on but were beginning 
to feel bafiled, w^hen just before the canoe touched the bank, we found 
our game giving a very pretty exhibition of its confidence in protective 
coloration. It was a female mallard, and lay on the brown mud bank, 
strewn with dead grass and decaying matter, which blended perfectly 
with the markings of its back. It was not merely crouching, but lav 
prostrated to the last degree, its wings closely folded, its neck stretched 
straight out in front of it with throat and under mandible laid out 
straight, and even its short t^iil pressed flatly into the mud. The onW 
sign of life came from its bright little eyes, which nervouslj'^ looked at 
us in a half hopeful, half desperate manner. When a paddle was lifted, 
with which it could almost bo reached, the bird started up and was 
allowed to escape with its well-earned life. 
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Mallards were seen in large flocks at Nusbagak September 16 to 26; a 
few flcK-ks were also seen about Beeharof Lake, and one was killed at 
the hwid of the lake as late as October 16. High-flying flocks of ducks, 
tppan^ntly mallards, were seen at Cold Bay October 20. McKay 
found the spei'ies breeding at Nushagak and took a number of speci- 
mens there in Ma}' and June, 1881. 

■areea americana (Gmel.). Baldpate. 

Several specimens were taken by McKjiy at Cape Constantine and 
it Ugashik September, 1881. The species was not seen by us. 

■ettion carolinente (Gmel.). Green- winged Teal. 

Green- winged teal were very scarce on the interior lakes and rivers. 
One old female was seen on the Nogheling River Jul}^ 21, and no more 
tppeai-ed until we neared the coast on the lower Nushagak River. 
Immense flocks were seen in late September in the vicinity of Nushagak. 
McKay obtained several specimens at Nushagak and at Ugashik. 

^tnla clypeata (Linn.). Shoveller. 

One sjjecimen was taken near Nushagak by McKjiy August 14, 1881, 
and another September 24, 1882. The species was not seen by our 
ptrty. 

Biila acuta (Linn.). Pintail. 

Xo pintails were seen by us among the large flocks of other ducks 
met along the Nushagak River. Numerous specimens were taken from 
June to August at Nushagak by McKay and Johnson. 

Aythja marila (Linn.). Scaup Duck. 

Scaup ducks, doubtless this species, were seen in small flocks along 
the Nushagak River September 4 to 9. McKay took them in May 
and July at Nushagak and Ugashik. 

CUiigiila iilandica (Gmel.). Barrow Golden-e^'e. 

One was seen on the Nogheling River July 20, and one was killed 
there some days later; another was shot by W. L. Fleming on a small 
pond near the head of Lake Clark Jul}' 28. Several immature birds 
were killed at the mouth of the Chulitna River August 4. Rather 
common at intervals along the Chulitna River August 12 to 17; gen- 
erally seen in family parties of 6 to 10. Near Swan Lake a flock of 
a^K)ut 15 was seen feeding on a shallow lake in company w ith a flock 
of 10 swans. Seen almost daily in pairs or small flocks along the 
Malchatna and upper Nushagak September 3 to 6. 

Chaiitonetta albeola (Linn.). Buflfle-head. 

Two specimens were seen at Cold Bay October 17 among some ducks 
killed on the bay by natives. One was taken at Nushagak by McKay 
May 2, 1882. 
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Harelda hyemalis (Linn.). Old-squaw. 

A few old-squaws were seen on the Nusbagak River, a1>out 25 luiii^ 
above its mouth, September 11. Others were seen in small flocks f n)n 
this point to Nushagak, and they were also common on Bristol Bay. 
}>otwocn Cape Etolin and Igagik. Several parties of them were scpf 
on the lower Ugaguk River September 20. Most of these wore imni* 
turc })irds. Those that were killed were found to be very ^ood wt 
ing, though of a decidedly different character from mallards, whi«l 
were sometimes baked in the same pan. 

Histrionicus histrionicus (Linn.). Harlequin Duck. 

Seen in small flocks along the Ugaguk River and in and al>out tk 
mouths of the larger streams that empty into Becharof Lake; com 
mon on salt water at Kanatak and Cold Bay. They spend much tioK 
out on the opiMi water with other species of ducks, but frequentl} 
leave their company to visit the mouths of small streams or to ascend 
them for considerable distances. When slightly stiiitled on a strwiDi 
th(»y do not il}\ but keep at a safe distance from danger by al1owiR|r 
the current to carr}^ them downstream, unconcernedly passing throu^fh 
rifllcs and rapids, and deftl}' avoiding, without apparent effort, tht 
rocks and whirlpools. 

Among the considerable number that we killed, none were in adult 
{)lumage, nor were an\' such seen, all lieing birds of the year, iypeci 
mens were taken at Igushik and Nushagak hy McKay and Johnson. 

Polysticta stelleri (Pall.). Steller Duck. 

KvidentI}' a common duck about Bristol Bay, but not seen by ui 
as we made no attempt to collect large birds. McKay and JohiuHV 
c<)lh*ct(Ml it as follows: Nushagak, May 20, August 14, October >: 
Tgashik, July 17, November 12, November 28. 

Somateria v-nigra Gray. Pacific P^ider. 

Kiders were found in great abundance about Bristol Bay and it 
Nushagjik. (iood-sized flocks were seen all along the Ugagnk River fr 
well as on Becharof Lake. One specimen, a young male in transitioi 
pluiniige, was taken near the head of Becharof Lake October I. 
Large flocks were sihmi at Kanatak and at (yold Bay. McKaj^ secureJ 
sptM'iniens at Cape Constantine and Ugashik. 

Somateria spectabilis (Liiui.). King Kider. 

Kvidently <{uite comnion at Nushagak and a}>out Bristol Bay, aoJ 
doubtless .seen })V our party, but not recognized. McKay took sevenl 
siM*cim(»ns at Nushagak and also at Ugashik. 

Oidemia americana Swains. Scoter. 

A few American scoters with broculs of small young were seen oi 
lM)n(is II few hundred yards back from the shore of Lake Clark July ^ 
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Females with young were also seen occasionally along the more slug- 
gish courses of the Chulitna River. Scoters were common at Cold 
Bay, and specimens of this species were killed while we were there. 
Numerous specimens were taken by McKay and Johnson at Nushagak, 
Cape Constantine, Point Etolin, and Ugashik. 

Oidemia deglandi Bonap. White- winged Scoter. 

A flock of 6 was seen on Neekahweena Lake, about halfway up the 
Chulitna River, August 14. This was the only time we met with this 
species. Specimens were taken by McKay and Johnson at Nushagak, 
Cape Constantine, and Lake Aleknagik.^ 

Oidemia pertpicillata (Linn.). Surf Scoter. 

Surf scoters were not positively identified among the numbers of 
other species seen by us. Specimens were taken at Cape Constantine 
by McKay September 12, 1881. 

AiMr albifrom gambeli (Hartl.). White-fronted Goose. 

Several white-fronted geese were killed on the Chulitna River in 
etrly August, and small flocks were seen frequentl3\ One was taken 
on the Malchatna River, a few miles above its junction with the Tik- 
ihik, Septemlier 3. From this point down to Nushagak large flocks 
were seen daily, either flying noisily overhead or resting on sandy 
^piVi and islands. On the rare da^^s or hours of sunshine they take 
life easily, squatting on the sand in large groups or waddling lazily 
and apparently aimlessly about on it. 

Brmnta canadeniii hatchinii (Rich.). Hutchins Goose. 

A flock of 10 flew over camp at the mouth of the Chulitna River 
August 5. The species was not seen again until we reached the Mal- 
chatna River, a few miles above its junction with the Tikchik. From 
this point down to Nushagak flocks were seen daily. This species 
seemed to outnumber the white-fronted, the only other species of 
l^oose that we saw. The two species do not mingle, but flock sepa- 
mtely, though flocks of each were sometimes seen occupying respective 
areas on the same sand bar. Although there were a large number of 
geese in the region, we did not see such immense flocks as occur on 
the lower Yukon, possibly because the season was not far enough 
advanced. The largest flocks were of about 150 birds each. Their 
'iMiter of abundance seemed to be about midwav between Kakwok and 
Nushagak. 

Philacte canagica (Sevast.). Emperor Goose. 

An emperor goose was collected by McKay at the mouth of the 
Nushagak River May 5, 1882. Two others were taken at Ugashik in 

«Xo- 92149, U. 8. N. M., waa ivconiefl as ^felanetta fusca^ but proves to Ix* O. deg- 
tandu CL Bidgwrny, Proc. U. S, Sat. Muh., VII, p. 68, 18^ 
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the fall of 1881. A series of 11 specimens was also taken b}'^ McKay 
on Bristol Iky (exac*t locality not recorded) in May, 1881. Mogt of 
these have been exchanged or othei*wise disposed of, and few are at 
present in the National Museum collection. 

Olor columbianus (Ord). Whistling Swan. 

More or less common, and breeding in suitable places along the 
Chulitna River, the upper waters of the Nushagak system, and near 
the Ugaguk River and Becharof Lake. Several were seen flying at 
a distance over the marshes about the mouth of the Chulitna River 
August 4 to 9, and a flock of 7 was seen on Neekahweena Lake, 
about halfway up the Chulitna River, August 14. One was shot on 
Swan Lake August 18 by one of our natives. This proved to be such 
a desirable addition to our bill of fare that effort was made to secure 
others, and within the next few days two more were killed on small 
lakes near Swan Lake. Several small flocks were seen flying over the 
swampy country between Swan Lake and the mouth of the Swan 
River August 27 and 28. No others were noted until September 29, when 
a line of 8 or 10 big snowy fellows was seen slowly winging over the 
lake-dotted tundra near the Ugaguk River. A few days later 2 speci- 
mens were killed from a large flock on a little lake near the southwest 
shore of Becharof Lake, October 5. 

Wild swans in their natural habitat seem infinitely more beautiful 
than the domestic varieties in artificial ponds. On two occasions I 
was favored with opportunities of seeing them under conditions seldom 
equaled in an ornithological experience. The first was on the evening 
of August 14, on the beautiful little Neekahweena Lake, after a long 
day of hard paddling against the current of the Chulitna River. We 
entered the lake just after sundown and glided slowly across, enjoying 
the light of a glowing sky mirrored in absolutely placid water. When 
we were about midway, the soft musical call note of a swan attracted 
attention to several small white objects on the far side of the lake. The 
canoe was headed toward them while the natives imitated the call. In a 
few minutes the objects appeared larger, and seven of the great snow- 
white birds were distinguished slowly approaching, calling softly and 
swerving in and out among themselves, half curious and half timorous. 
As they drew nearer, we ceased paddling and remained perfectly 
silent, wrapt in the spectacle, until the swans were so near that their 
breasts and gracefulh- arched necks could be seen reflected in the 
glassy water. This occupied but a few minutes, as they soon decided 
that the situation was dangerous and took flight. Until they flew, 
the scene, in itself extremely impressive, was made doubly so by their 
presence. 

At another time, while seeking a vantage point for taking a photo- 
graph near Swan Lake, I ascended a slight eminence from which I 
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Gallinago delicata (Ord). Wilson Snipe. 

Several were seen in tundra swamps, near the KakhtuI River, Sep- 
tember 1, and a half dozen individuals were seen flying while we were 
descending the upper Nushagak September 4. A small flock was seen 
on the Ugaguk River September 29. One specimen was taken at 
Nushagak by McKay April 25, 1882. 

Macrorhamphui griteui (Gmel.). Dowitcher. 

One specimen (No. 92132 U. S. N. M.) was taken near Nushagak by 
McKay September 24, 1882, and another (No. 101228 U. S. N. M.) at 
the same place b}" Johnson June 9, 1884. Both of these are decidedly 
referable to M. griseus and do not even equal in length of bill the 
smallest specimens of J/i scolopaceus available. The culmen of Na 
101228 measures 52 mm., and that of No. 92132 is 60 nmi. Both are 
labeled male. 

Arquatella coueai Ridgw. Aleutian Sandpiper. 

One flock of about 20 birds was found at Cold Bay, October 16, and 
specimens were secured. They were found as usual huddled closely 
together on a slippery, spray-washed rock, apparently oblivious of 
everything, and showing no particular interest in life. When startled 
they loft-as one bird, and with a slight twittering flitted around the 
first big bowlder and unconcernedly alighted in another dark, dank 
place. Numerous specimens were taken in April by McKay and 
Johnson. 

Arquatella ptilocnemis (Coues). Pribilof Sandpiper. 

Four typical specimens of the Pribilof sandpiper were taken by 
J. W. Johnson at Nushagak April 1-18, 1884.^ 

Actodromas maculata (Vieill.). Pectoral Sandpiper. 

One was tiiken by Johnson at Nushagak October 15, 1884. He 
species wiis not seen by our party. 

Actodromas minntilla (VioilL). Least Sandpiper. 

One was taken on the portage between lakes Iliamna and Clark 
July 19. A few others were seen at Keejik, Lake Clark, July 25. 
After that date no more were observed. One specimen which I 
have not been able to find is recorded as taken by McEjty on the 
Aleknagik Rivlir June 10, 1881. 

Pelidna alpina sakhalina (Vieill.). Red-backed Sandpiper. 

Several small flocks were seen flying up and down the Ugaguk Rivei 
Septeni})er 2i). None were seen on the nuid flats about Nushagak, 
doubtless l)ecausc the water there is brackish. McKay took sevenl 
specimens in May and July, 1S81, at Tgashik. 

«('f. Palmer, Birds Pribilof Ids., Fur Seals and Ida. of N. PSac., pt. 3, p. 403^ 
Woiih., 1899. 
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Ireimetet occidentalii Lawr. Western Sandpiper. 

In the National Museum are two specimens of this sandpiper col- 
lected hy C. L. McKay at Nusha^k July 30 and August 10, respec- 
tively. 

limota fedoa (Linn.) Marbled Godwit. 

Two immature specimens of the marbled godwit were taken by 
McKay at Ugashik July 16-18, 1881. These are recorded in the 
National Museum catalogue as ' Limosa hudBonica^ together with two 
olhcr specimens from the vicinity of Nushagak which 1 have not seen. 

Tttanos melanoleucus (Gmel.) Greater Yellow-legs. 

A male bird was taken at Iliamna Village July 14. It came sweep- 
ing in zigzag flight down into a little jwnd and alighted near where I 
was setting a trap, startling me by its sudden loud outcry. A few days 
kt4^r we found a pair in possession of a small pond on the portage 
trail l>etween Lakes Iliamna and Clark. During a great part of each 
of several trips that we made back and forth, they accompanied us, 
making noisy and belligerent demonstrations. Time was too valuable 
to search for the eggs or young, which were doubtless the cause of 
these outbreaks. E^h time when we came within about a quarter of 
a mile of the pond, one of the birds would be heard in a loud, high- 
pitched 'yip I yip I' — ^at least three or four cries to the second. 
Presently, as we came nearer, one of them would be seen flying 
swiftly down the trail, about 5 feet above the ground. When within 
iU>ut 4 or .5 feet of us, it would suddenly swoop up a few inches overhead, 
xxA with a few wide careens, would alight after considera})lc balancing 
mi tin* tiptop of a small spruce. In a few moments the performance 
woul<l lx» repeated with some variations and continued until we were 
a half mile or more from the pond. During the entire time the pitch 
ind jiace of the cries did not abate in the least, and continued long 
iftiT we had pa.ssed the danger limit, and the birds were out of sight. 
Tbt* long-legge<l birds perched on the topmost twigs of spruce trees 
looked very much out of place. When I went over the trail last. 
It midnight of July 18, the yellow-legs were as much excited as (»ver. 
The grotescjue appearance they made on the tops of the si)ruces, 
Mlhouetted against a moonlit sky, was particularly noticed. 

Vellow-legs were not again found until Swan Lakti was reached, 
where one was seen frequently, standing in a few inches of water at 
the edge of a riffle in a small stream and watching tin* water intently. 
Another was seen on the Malchatna Kiver September \\, Two speci- 
mens were taken by McKay at Nushagak August H to :is, Issl. 

Aetitis mAenlmria (Linn.). Spotted Sandpiper. 

When we arrived at Lakes Iliamna and Clark, in the latter part of July, 
the aiajority of the sjM>tted sandpij)ei's, which doubtVet^s \>t^v^^ \\\ \Xi<^ 
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region, had migrated, and only scattering stragglers remained. One 
small flock of 8 or 10 hornotines was seen nervously flitting from point 
to point along the gravelly beaches of Lake Clark July 25. Some 
days later a few belated individuals were found along the lower part 
of the Chulitna River. Practically all were gone before August 10. 

Ifaineiiius hudsonious (Lath.). • Hudsonian Curlew. 

Three specimens of this curlew were taken at Nushagak by McKay 
in August, 1881. No species of curlew were seen by our party. 

Squatarola squatarola (Linn.). Black-bellied Plover. 

Two black-bellied plover were collected by McKay at Nushagak 
August 8 to 14, 1881. 

Charadrius dominicus falvus (Gmel.). Pacific Golden Plover. 

A few small flocks were seen on the tide marshes and along the mud 
flats about Nushagak September 12 to 26. Several were seen at Igagik 
and others occasionally along the Ugaguk River, as far up as the mouth 
of Becharof Lake. Specimens were taken at Nushagak by McKay in 
June, 1881. 

iEgialitis semipalmata Bonap. Semipalmated Plover. 

McKay took one specimen of this species on the Nushagak River, ^ 

80 miles above Nushagak, June 25, 1881; another at Lake Aleknagik ^ 

June 17, and another at Point Constantine, in Bristol Bay, May 15. It -; 

doubtless breeds commonly in the region, but was not found by us i 
owing to our late arrival. 

Aphriza virgata (Gmel.). Surf Bird. 

One surf bird was taken by McKay at Nushagak August 9, 1881. 
The species was not seen by our party. 

Arenaria interpres (Linn.). Turnstone. 

One specimen was taken on the beach at Nushagak September 22, 
where it was frequenting the wharves and lumber piles in company ; 
with the black turnstone. One was taken by McKay at the same place 
August 12, 1881. 

Arenaria melanocephala (Vig.). Black Turnstone. 

One was taken and another seen on one of the islets near the middle 
of Lake Clark July 23. Turnstones were not met again until we 
reached Nushagak, where a flock of about half a dozen were seen daily 
along the beach in front of the village. Specimens were taken by 
McKay and Johnson at and near Nushagak and also at Ugashik in June 
and July. 

Canachites canadensii osgoodi Bishop. Alaska Spruce Grouse. 

A few small flocks were seen in the timber near Iliamna Village, 
July 13-16^ and several scattered indVv\d\]^\a b^t^^eu Lake Iliamna 
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and the No^heling River. They were found in abundance all about 
Lake Clark, being more common there than 1 have ever found them 
el^^where in Alaska. We seldom made a landing or walked more 
tlian HH> yards into the timber around the lake without finding one 
or more grouse. They feed largely on berries in the summer time, 
Uing jKirticularly fond of those of Vacoinivm vUls-tdiea^ which they 
♦*at almost exclusively from the time the little green berry first begins 
to >well until it is dead ripe. At this time the flesh of the birds is 
swpet4*r than in the early winter, when a diet of spruce needles has 
niad»» tliem fatter but less palatable. In the spruce forest which is 
tbfir ordinary habitat, the}' are unable to obtain on the moss-covered 
jrround tiie grit necessary for a gallinaceous bird, so they make daily 
excursions to the shores of the rivers and lakes where tine gniv(»l is to 
Ir liad in abundance. Early morning before sunrise is tlie time for 
this: then they may often be seen on the beaches, singly, in pairs, 
or in Miuill flwks. Doubtless they also come to the rivers to drink, 
though |X)ols are common enough in the swampy openings in the 
tim^ier. On the Chulitna River one was caught in a steel trap which 
had U^4»fi set for a possible mink or weasel in the marsh grass at the 
wat»*r's edge. 

The range of the spruce grouse is i)ractically coextensive* with that 
of the spnrce tree. We traveled nuich of the time near the west- 
em linjit of the timber, and found grouse fairly conmion, even up to 
the *»dge of the tundra, where the spruce was considenibly scattered. 
Tbe la>t one seen was a tine cock, which was startled verv earlv on 
th*- inoriiing of September 10, from a small l>each on the Nushagak 
Ri\'»'r alK>ut 25 miles above its mouth. The grouse are said to occur 
within a verj' few miles of Nushagak, however. Si)ecimens were 
ttken by McKa\' at Lake Aleknagik. 

ligopus lagoput (Linn.). Willow Ptarmigan. 

Willow ptarmigan were found in nearly all the tundra and semi- 
tundra regions along our route. In July old females, with partly 
Ifruwn young, were found on lliamna Pass and about Lake Iliamna. 
They were also seen along the Nogheling River. In the thick timber 
lUnit I^ke Clark there are of course no ptarmigan, though thty may 
oifur on some of the mountains. Thev were abundant aloiiir the 
ui»[)er Chulitna River, and particularly so on the portage to Swan 
Uke. There, in the latter part of August, the young were still fol- 
kwing their parents, th<;ugh they quite (ujualed them in size. 
Whether the young are restrained })y their parents who fear that they 
tri; not able to care for themselves, or whether the adults reluctantly 
remain with the young who are too timid to expose themselves, it 
Kems that both old and young at this time seldom attempt to escape 
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danger by flight. We repeatedly passed within a few feet of family 
parties of about a dozen birds which displayed small alarm, beyond a 
little craning of necks or a slight crouching, with now and then a warn- 
ing cluck. Often they would not fly until almost stepped upon, and 
then only for a short distance. Once, while walking across the 
portage with a nativ^e, we came upon a small flock of ptarmigan and 
I witnessed a simple method of securing game without the use of shot 
and powder. Several of the birds were within about 20 feet, and 
stretched their necks to look at us from the farther side of some 
tundra hummocks, behind which the}'^ were standing. The native 
dropped on one knee, pulled out his jackknife, and without opening 
it tossed it lightly at one of the bobbing heads. The bird dqflged the 
first throw and fluttered away for about 10 feet, enabling the native 
to recover the knife and try again. This time the knife just tapped 
the bird's cranium, causing it to flutter over, stunned. Before it 
could recover, its neck was wrung. 

Willow ptarmigan were found along the Kakhtul and Malchatna 
whenever we went into the open tundra beyond the timber immedi- 
ately bordering the rivers. Occasionally a few were flushed in the 
sparse timber near the edge of the tundra. Sometimes a pair or two 
were found on the mountain sides up to about 1,000 feet elevation, 
well within the domain of the rock ptarmigan. Like thcgrouse, the 
ptarmigan visit the gravel beaches along the rivers and lakes to obtain 
grit. A flock was seen on such a beach on the lower Nushagak River 
September 11. They were abundant on the tundra' about Nushagak, 
and in the latter part of September were collected in large flocks. At 
one of our camps near Nushagak immense flocks came whizzing over 
the tent every evening just before dark, and sometimes for a short 
time after dark, evidentl}- on the way to a resting place for the night. 
Earlier in the season, through late tluly and early August, we often 
heard the whirr of their wings at night near camp, as well as their half- 
croaking, half -rattling cry which seems to be an invariable and per 
haps involuntary accompaniment of their flight. The food of the 
willow ptarmigjin is much the same as that of the rock ptarmigan. 
Stomachs of birds taken in July contained berries of Vaecinium and 
Em pet nun; those of a few weeks later were crammed with the aments 
of the dwarf birch, and those of still later date showed buds and 
leaves. Specimens in various plumages were taken, but our limited 
carrying capacity made it impossible for us to save large series. 
McKay and Johnson preserved large* numbers from Nushagak, chiefly 
of birds in winter plumage, how(»ver. 

Lagopua rnpeatria nelsoni Stejn. Nelson Ptarmigan. 

A few pail's were seen on barren, rocky parts of the * Portage 
Mountain, ^ between the head of the Chulitna River and Swan Lake, 
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August 19. They were unwary- at this time and allowed approach 
within easy shotgun range. The natives recognize their distinctne^ 
from the willow ptarmigan and seem to think their differently pitched 
cr\' the most important consideration. The}" were again seen in the 
mountains on the Kanatak portage and about Cold Bay, October 12 
to i*!. At this time both rock and willow ptarmigans were to be 
found in the same flock, though in the more mountainous regions the 
former predominated. Although permanent snows had not yet come, 
the birds were rapidly losing the dark sunmier plumage, so that as 
they rested on the browned vegetation, their white bodies were very 
wnspicuous, and could often Ixi seen and recognized though more than 
a mile away on the mountain side. They had also begun their winter 
diet of fmds, but obtained a larger variety than if snow had })een on 
the groimd. 

An examination of the crops of 10 })irds killed at Cold Bay showed 
a variety of food, but buds, particularly willow buds, predominated. 
Tiny buds and twigs of some small species of Vacclnlnm were found 
in large numbers, which must have l>een secured by a very tedious 
prcK^ess. Some of the craws contained nothing but buds, others had 
I few leaves of Dryas and Ledum ^ and occasionally one contained 
^f>lne l)ri>ken pieces of the large aments of Alnui< v! rid Is, 

With the material at hand I have been unable to satisfactorilv 
distinguish the rock ptarmigan of the Alaska Peninsula from those of 
I'nalaska Island. 

Ligopai leucnnu Swains. White-tailed Ptarmigan. 

Without being solicited, our guide, Zachar, a very intelligent native 
from Keejik village, described this species. He said that it was found 
m a few restricted localities in the mountains on the northwest side 
of Lake Clark. 

Cireiu hudioniai (Linn.). Marsh Hawk. 

One was seen near the mouth of the Chulitna River August fi, and 
others at intervals almost daily along the river. Several wen* ^Qiyn 
along the Kakhtul River or beating over the swampy tundni back of 
it. Others were seen occasionally thence to Nushagak. Specimens 
from Nushagak of McKay's take are in the U. S. National Museum. 

Aceipiter velox (\Vils.). Sharp-shinned Hawk. 

A sharp-shinned hawk was seen giving Imttle to a pair of nivens on 
the Malchatna River Septeml)er 3. The confliit was watched for full}' 
fifteen minutes. During that time both sides won s(»veral apparent 
virtories, but each time hostilities were ren(»wed ])v one or the other 
and continued until we were out of sight. The s{)ecies was not seen 
elsewhere. It is not contained in McKav's collection. 
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Acoipiter atricapillus itriatulus Uidgw. Western Goshawk. 

A goshawk was seen soaring over the mountains about Iliamna 
Pass July 13, and several immature birds were seen daily near camp 
at the mouth of the Chulitna River August 4 to 8. No others were 
observed until we reached Xushagak, where on two or three occasions 
several were seen flying over a piece of swampy tundra. 

Archibuteo lagopus sanctijohannis (Gmel.). Itough-legged Hawk. 

A pair and two young able to fly were found in possession of an islet 
near the middle of Lake Clark. One of the young attempted to fly to 
the mainland about a mile away, but, becoming exhausted, fell into 
the water near the shore and was killed with a paddle. One adult 
was seen at the mouth of the Chulitna River August 2, and another 
was killed a few days later on the upper river. On the Nushagak side 
we .mw but one. This came screaming over the boat on the lower 
Nushagak about September 8. One was taken on the Aleknagik or 
Wood River by McKay August 25, 1881. 

Aquila chrysaetos (Linn.). Golden Eagle. 

According to the record of the National Museum Catalogue, a golden 
eagle was taken by McKay at Nushagak September 30, 1882. 1 have 
looked through the collection with considerable care, but have been 
unable to find this specimen. 

Haliseetns leucocephalns alascanns Towns. Northern Bald E^gle. 

In the course of our entire trip but five eagles were seen, as follows: 
At Iliamna village July 15; near the head of Lake Clark July 28; at 
Swan Lake August 27; on the Malchatna River September 3, and on 
Becharof Lake October 6. The natives report them as occurring 
sparingly all through the region. Their primaries and rectrices are 
used by the natives for vanes on arrows, and a neat little pocket needle 
case is made from the large part of the quill by merely cutting it off 
and fitting a bone or wooden plug in the open end. 

Falco rusticolus gyrfalco (Linn.). Gyrfalcon. 

Several falcons, presumably this species, were seen flying about a 
high volcanic cliff on Becharof Lake October 4. An unsuccessful shot 
sent them screaming away and they were not seen again. Specimens 
were taken at Nushagak and at Ugashik by McKay. 

Falco colnmbariiia Linn. Pigeon Hawk. 

One was taken and another seen on the Nogheling River about half- 
way between Lakes Iliamna and Clark Jul}' 19. Several were seen 
flying over or unsteadily balancing on the topmost twig of some tall 
spruce along the Chulitna River. A second specimen was taken at 
the forks of the upper river August 17. The species was also seen 
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oet-a^ionally along the Kakhtul and Nusbagak rivers. Specimens were 
secured at Nusliagak and Aleknagik Lake by McKay. 

Pandion haliaStus carolinensifl (Gmel.). Osprcy. 

Ospreys were found quite commonly on nearly all the river courses 
w«» traversed. Fish are plentiful throughout the region, and the birds 
doubtlejNS tind an easy living. The first was seen soaring over the 
Xogbeling River July 21. The next day a nest was seen in the top of 
a npruce on the bank of the same stream. Ospreys were seen at inter- 
vals along the Chulitna River and nearl}' always in the vicinity of their 
nejits, which are bulky, flat-topped affairs, invariably located on the 
verj- top of a live spruce near the river bank, thus being very con- 
jspicuous. In several places along the Chulitna the 3'oung ospreys 
were seen perched on the edge of the nest. A few osprc3's were seen 
ilong the Kakhtul River. One pair had a nest about half a mile from 
(»ne of our camps on the Kakhtul. The old birds made one or two 
trips over us every day, maneuvering about in the air above the tent, 
dangling their legs characteristically and crying loudly or whistling 
j'hrillv. 

Alio accipitrinus (Pall.). Short-eared Owl. 

The short-eared owl, as well as most other species of the coast 
region, was met some 25 miles above Nushagak, and was seen in con- 
nderable numbers. It was attracted by the light in the tent at night 
and c-ame about several of our camps near the mouth of the Nushagak 
River and on Beeharof Lake. Several were seen flying over the houses 
It twilight in the villages of Nushagak and Igagik. Numerous speci- 
meas were taken by McKay and Johnson at and near Nushagak and at 
Tgashik. 

Crjptoglaox tengmalmi richardsoni (Bonap.). Richardson Owl. 

The catalogue of the National Museum records one specimen of Rich- 
ardson owl, taken at Nushagak by J. W. Johnson February 20, 1884. 
I have been unable to find this specimen in the Museum, but since 
the occurrence of the species in the region is altogether probable, 
and since mast of the names entered in the catalogue are correct, the 
record ma}" be accepted. 

Bubo Tirginianui algistus (Oberh.). (jreat Horned Owl. 

Homed owls are only fairly common in the region traversed. One 
was heard at Iliamna village July 14, another at the mouth of the 
Chulitna River August 6, and a third on the lower Kakhtul River Sep- 
tember 1. A specimen in immature plumage was taken at the forks 
of the upper Chulitna River August 16. While this specimen was 
being prepared, our native guide asked that the body be saved for 
him. When it was delivered to him it promptly went Into \.\v^ ^1^ 
and fAkorUjr Btter * boiled owV was eaten with a reWaYi V>y \)afe Tffl^A\«* 
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On being questioned about it they replied: "Eiat um? Yes; eat urn. 
Good! All same glouse." A specimen of this owl was taken by 
McKay near Aleknagik River August 24, 1881. 

Nyctea nyctea (Linn.). Snow}' Owl. 

A poorly mounted snowy owl was seen in the trader's store at 
Nushagak. The species is said to be a regular winter visitant theiv, 
as well as at Igagik and Becharof Lake. Specimens were taken on the 
Malchatna River and at Lake Aleknagik by McKay. 

Snmia ulula caparoch (Mull.). Hawk Owl. 

An immature bird was taken in some thick woods near the head of 
Lake Clark July 27. One was seen giving battle to a pair of ravens 
at the mouth of the Chulitna River August 8. It was shot later from 
the top of a tall spruce, where it was resting after its exertions. A 
third was killed a few miles up the river on the following day. One 
was tiikon by McKay on the Aleknagik or Wood River, October 2(L 
ISSI, and four were taken by Johnson at Nushagak in November 
December, 1884. 

Ceryle alcyon (Linn.). Belted Kingfisher. 

On(» was seen on the Kakhtul River August 28; another near the 
same place August 31, and a third flew cackling by us down the Mal- 
chatna River September 3. These were the only kingfishers obsened 
on the entire trip. 

Picoides arcticns (Swains.). Arctic Thn»e-toed Woodpecker. 

An adult male was taken on the Malchatna River by McKay, in 
March, 1883. It is the onl}^ specimen of this species from Alaska in 
the V. S. National Museum, and, as far as I can learn, there is no other 
record of its (K-currence in the Territory." During three seasons' 
work in various parts of Alaska I have never seen this woodpecker 
nor heard any reiK)rt of it. 

Picoides americanus fasciatns Haird. Ahiska Three-toed Woodpecker. 

A woodp(»cker wius heard near Ilianma Village July 15; another 
near Ke(»jik Village, on I^ike Clark, July 24, and two specimens 
were taken near the head of Jjake Clark July 29. Another was beard 
on the Chulitna River early in August, and this ended our experience 
with woodpeckers. Though conditions are everywhere favorable for 
them in this region, th(\v seem to ])e quite mre. One specimen was 
taken }>y McKay on the Nushagak River January 10, 1S82. 

Sayomis saya (Bonap.). Say IMkpIh}. 

One siH»cimen, probably a migrant, was taken at the mouth of the 
Chulitna River August 0; no others were si»en. 

'' N(*lH4>n nHtmltf one Hpocinien fnim Fort Koliancf, whicli w not in Alaska but in 
Yukon Territory. Cf. Nat. Hiat. Coll. in Alauka, p. 167, 1SS7. 
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Oherh. Almska Horned Lark. 

A ■bmH fork of 10 or 15 wm seen flying about the summit of the 
INiit%F' Mooatnin,* be tw oe u the head of the Chulitna River and Swan 
^kr, AoipMt 19. No speeimenM were Hecured there, and the Hpecies 
r«» aafortanalelj not seen elsewhere. 

*IBA p*Ba kaissttia (Hah.). Magpie. 

A — itpif was brought In bjr a native ho\' at Kcejik Village, on I/ske 
lark, Jolj M, and several others were seen in the mc»untaitis iH-sr 
of the lake Julj SM. Magpien were not found ugaiii until 
Lake was reached^ a'herc oni* was taken Octolier r». A Muall 
n at Kanatak Oetols^r 12. ()m* was taken bv McKiiv on 
er Decembc^r 2J>, l^^HK and four otliern on the 
KiTpr December 13-27, I'^M. They doubtless <M'eur ^|mr- 
iail^ Ikraqgfaout tha entire region. 

ftriMMM «aainsls ftualfkau Uklgw. Alaska Jay. 

As HHNi as wo reached the timber on the interior Hide of llianina I^iss, 
vtavi Che jayis and from that time until we reached Nu^hugiik \vi» 
ma good deal of them. Tliey were |N*rlui|M niof*t ronunon tOnnit 
Uhs Clark, iNit wore frequently Heen along the (*hulitna ltivi*r and on 
ibdirkla«aod theore to Nushagak. They fnM|uently i-ame ulMint our 
wapiig but never attempted any great fHUiiliarity. SHuetinii'** thi*y 
picked op srrapn of meat near the tent, but wen* Ui^imlly v<*rv (iiu 
about It, at least while we wen* in the vieinity. They ^renrnilly 
to Mt a few rods away in a npnic*!* iind entertain uh Uy pnu- 
of their voeal areompli*«hments. whirh an* not a f(*w. and 
wansattheirfaeiBg given the title of *M«M-kinghirdnf th«* N'nrth/ 
were taken at llbnina Vills^ri*, st l^ike (Mark, and 1*11 the 
laklMnl Kiver. They were al^i taken in miuiII nuiiilN*rs ut Nu^ha^mk 
If MrKay and Johnson. 

knma earn friaslfalls Kidgw. Northern lUv«*ii. 

A snail paftj of mvens were alM>iit raiiip at tht* tnoiith of th«* < *hii- 
Biver and kepi It well cieaniMl of hits of meitt and n'fuM>. The 
ilaahUilj to appear from H|Nii*e snd di^-ovrr a riihi«* ineh of dnay • 
la a s e trsi plaee seenii« M^tiHiil only to that of th«* hlm'tNittli* 
^oad eke lurkej buxiani. Tlie Mnl- uin* sinon^ tin* tir<*t lo In- 
nals o fai eke morning, and nmny tinu'** aMaki-nt**! u^ nhtii if un-^ 
Ijr dawn bj the piM'ulisr Hhi/zin^ •%'Miiid rnadr li\ ilitit uin^- 
slowly hack and forth o\rr th«* ifiit. Itiiii*ii« M**n* inori* 
all alcMg the routi*. >«'\rml urn* M-«*n nion^ tin* 
Jidy SI; ficattering |jnir- nnd -nuill thuk^ H«*n- «4*fti 
pointii alM»ut ljikr(*Urk: others now Hmi then 
as we wi*nt dimn the KskhtuI sihI the Nii»lui- 
oommon at Nii»hs|pik aiMl at Igagik. I^rge rt<N-kit 
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were seen at Kanatak, doubtless attracted by the carcass of a right 
whale which had drifted ashore near there. A few were seen at Cold 
Bay. 

Hucifraga columbiana (Wils.). Clarke Nutcracker. 

A fine specimen of the Clarke nutcracker was taken by J. W. John- 
son at Nushagak November 5, 1885. This, I believe, is the second 
specimen of this species known to have been taken in northern Alaska.* 

Euphagns carolinus (Mull.). Rusty Blackbird. 

One specimen was taken in a willow thicket near Keejik Village, 
Lake Clark, July 24; no others were seen in this vicinit3^ They were 
next found along a small creek near the headwaters of the Chulitna 
River, where they were quite common for a few miles. Sevei'al were 
seen al)out the deserted huts of the native village of Ikwok, on the 
Nushagak River, September 5. McKay took one specimen on 
the Nushagak River and two at Lake Aleknagik. 

Pinicola enucleator alascensis Ridgw. Alaska Pine Grosbeak. 

Pine grosbeaks were collected by McKay near Nushagak, near Lake 
Aleknagik, and on the Nushagak River. Among these was the tj'pe 
of 1\ e, alascensis (No. 86510, U.S.N.M.), taken June 9, 1881, in spruce 
woods 6 miles above Nushagak. No pine grosbeaks were seen by our 
party. 

Loxia leucoptera Gmel. White-winged Crossbill. 

Crossbills were seen in much less numbers than I have usually 
found them elsewhere in Alaska. A few small flocks were seen at , 
a distance about Lakes Iliamna and Clark, but they were not noted 
elsewhere. A single adult female was taken in January, 1883, on the 
Malchatna River, by McKay. 

Leucosticte tephrocotis griseonacha (Brandt). Aleutian Leucosticte. 

One adult male, doubtless a straggler from the Alaska Peninsula, 
was taken at Nushagak by McKa}^ November 1, 1882. It is inter- 
mediate in size between Z. grlseonucha and Z. littoralis^ being similar 
to some specimens from Kodiak Island. 

Acanthis hornemanni exilipes (Coues). Hoary Redpoll. 

Flocks were seen in September at Nushagak and along the lower 
Nuslmgak River; also found conmionly about Becharof Lake and at 
Kanatak and Cold Bay, October 1-26. Sevenil specimens were taken 
on Hecliarof Lake and at Cold Bay. June and July specimens in 
breeding plumage, taken at Nushagak by McKay and Johnson, are in 
the National Museum, and afford a good example of the residence of 
arctic birds at this point. 

'U% Ridgway, Man. N. Am. Birds, p. 364, 1887; Grinnell, Birds Kotzebae Sound, 
^c. Coast AvitHmm No. 1, p. 77, IWO. 
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In the fall, after most of the other small birds are gone, the little 
redpolls are more conspicuous, and man}' a long tmnip in a dreary 
region is relieved of some of it*? monotony by their cheerful appear- 
ince at f re<|uent intervals. They are intensely gregarious, seeming 
to have no individualitv whatever. One even recalls their notes col- 
lectively as a medley of clicking and chipping, not musical but agree- 
tl»le nevertheless. After the alders have shed their leaves the redpolls 
fre^^uent them a great deal. They alight in small clouds in these 
thicket.s, swerving suddenly from their course as if one and all had 
.suddenly changed their minds, or as if shying from a fancied danger, 
and in a flash they disappear in the bushes and immediately begin 
feeding in matter-of-fact fashion on the pendent aments. When 
startled they fl>' out hurriedly in all directions, chipping excitedly. 
When flying high they undulate and utter a 'cheep' much after the 
manner of siskins and goldfinches. 

Aeanthis linaria (Linn.). Kedpoll. 

Redpolls were common in the timbered regions about lakes Iliamna 
and Clark and along the Chulitna River. One was taken at Iliamna 
Village, July 13, and another on Lake Clark, July 23, both of which 
were adult males referable to typical lijiarla. Among a number of 
redpolls taken at Nushagak by McKay and Johnson is one (No. 8^1526 
r.S.N.M.) which seems also to be true Unarld, It was collected June 
iM. 18>^1, and is in ver}' much abraded plumage. 

Ac&ntliis linaria holboBlli (Brehm). Holb<ell Redpoll. 

Taken at Nushagak by McKay and Johnson. Four June and July 
Wrds which liave been examined are quite characteristic of this form. 
It was not recognized among the numbers of A. exIlljhH^ seen by us at 
Nushagak in September. Nushagak is perhaps near the southern limit 
of its breeding range. 

Spians pinna (Wils.). Pine Siskin. 

One was taken at Iliamna Village, July 13, and a few others seen. 
Seveml were seen on the Nogheling River, July 21. They were not 
^^li later, and no specimens are mentioned as taken by McKay at 
Nu.shagak. 

Paiaeiina nivalia (Linn.). Snowflake. 

One >pecimen was taken on the beach at Nushagak, September 20, 
»n«l another was seen in company with it. A small flock was seen on 
Boi'harof I^ke, Octol^er 0, and a few more were seen in the mountains 
lietween Itecharof Lake and Kanatak. Numerous specimens were 
taken at Nushagak by McKay and Johnson. Most of these are winter 
l>irds, but at least one (No. 110128) is in full nuptial plumage. It was 
taken July 3, 1886, which would indicate its breeding in the vicinity. 
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It also breeds at Cold Bay, where Maddren found it nesting in high 
rocky cliffs in the summer of 1903. 

PasBerina hypetborea (Ridgw.). Hyperborean Snowflake. 

The bird used as the basis for the original description of the female 
in winter plumage of this species was taken by McKay at Nushagak, 
November 16, 1882. A male bird was taken bv him at the same 
locality, December 10, 1882. The species is evidently a regular winter 
visitant to this locality, for Johnson took two specimens November 
12, 1884, and March 13, 1885, respectively. 

Calcarius lapponicus alascensis Ridgw. Alaska Longspur. 

Longspurs were first found in numbers in the coast region on the 
lower Nushagak River, though a few high-flying birds supposed to be 
this species were seen in the mountains along the Kakhtul River, Sep- 
tember 3. They were practically the only small land birds to be found 
in the tundra about Bristol Bay during middle and later September. 
They were not in large flocks, but in parties of 10 to 20, or very fre- 
quently in twos and threes. When flushed, they usually rose up 
against the strong wind that was blowing most of the time and swung 
around with it, and in a few long sweeps alighted within a short dis- 
tance. When the vegetation is dead and browned in the fall, their 
changed plumage makes them very inconspicuous birds. They were 
seen daily at Nushagak, at Igagik, along the Ugaguk River, and at 
vai'ious points along Becharof Lake. A few were seen at Kanatak 
and several at Cold Bay as late as October 25. Numerous specimens 
were taken at Nushagak by McKay and Johnson. 

PasserculuB sandwichensis alaudinus (Bonap.). Western Savanna 
Sparrow. 

Breeding abundantly on the treeless slopes and in the small grassy 
mountain valleys on the west side of Iliamna Pass, where one specimen 
was taken July 12. Seen in small numbers in open places in the 
vicinity of Iliamna Village and along the Nogheling River. None 
were seen about Lake Clark until August 7, when they suddenly 
appeared in considerable numbers near the mouth of the Chulitna 
River, not in the open swamps, but in scattering twos and threes in 
the thick willow brush, evidently preparing for migration. After 
this (late none were seen. McKay and Johnson found the species 
breeding at Nushagak. 

Zonotrichia leucophrys gambeli (Nutt.). Intermediate Sparrow. 

First seen on the portage between Lakes Iliamna and Clark, where 
it was found in comj)any with Z. ammaUi July 18. Scattered indi- 
viduals were observed later about Lake Clark and along the Chulitna 
River. One specimen was taken and a few others were seen near 
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Swan River August 27. They were quite rare at this time, and the 
majority that breed in the region had doubtless migrated. One speci- 
iiH'n was taken at Nushagak as late as September 18. Specimens were 
also taken at this locality by McKay, June 6 to August 9, 1881. 

Zoaotrichia coronata (Pall.). Golden-crowned Sparrow. 

The golden-crowned sparrow was the first land bird seen when we 
reached Iliamna Bay. It was very conmion in the low brush on the 
fiteep mountain sides about the bay, where M. W. Gorman found several 
nest* in the latter part of June. These, he says, usually contained 
four Qggri^ though one with six was found. The bird was abundant at 
Iliamna village and between there and the bay. Large stre^iked 
young were found on Lake Iliamna July 17, and a few were seen about 
Lake Clark, which is probably as far as the species ranges into the 
interior. The birds are rather erratic about going south in the fall 
ind do not all leave at once, as straggling individuals remain until 
quite late. One of these stragglers was taken by Johnson at Nushagak 
as late as November 5. Breeding birds were also taken there by 
McKav in June. 

Spinlla montieola ocluracea Brewst. Western Tree Sparrow. 

Several were seen on Iliamna Lake Jul}' 16 near the Nogheling 
portage, where one specimen was taken. A few were seen about 
Lake Clark, and a specimen was taken at the mouth of the Chulitna 
River August 3. On the trip up the Chulitna, tree sparrows were 
found to be quite conmion, being the characteristic birds of the low 
bnb*h and almost the only small birds t^hat were regularly seen each 
day. They were also conunon about the- Chulitna portiige and from 
there on down the Swan River and the Kakhtul to the Malcliatna, 
afti»r which they were seen no more. McKay secured specimens at 
Nushagak and on the Nushagak River 80 miles above its mouth. 

Jineo hyemalia (Linn.). Slate-colored Junco. 

Tp to the second week in August j uncos were seen almost daily from 
Iliamna village to the lower Chulitna River. They were in scattered 
family parties, the older members of which took purticulur pains to 
follow us through the woods whenever (xcasion offered, persist(»ntly 
s<'f>ld]ng and flitting excitedly' about, making more disturbance than 
njanv other birds would at the invasion of their nests. Like the 
riiickadees, they were jwirticularly resi>onsive to *s(|ueak>/ and sel- 
dom failed to appear promptly when calls were given for nion* d(»sir- 
able species. Several specimens were taken. They were not taken at 
Nushagak by McKay and Johnson. IN'rhaps they do not occur farther 
wet»t than the Iliamna region, though it would l>e strange if they did 
not nuige throughout the spruce timber. 
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Passerella iliaca (Merreni). Fox Sparrow. 

A specimen of typical I^a^f^rd/a iUaca (Xo. 86585 U. S. N. M.) in 
breeding plumage was taken b}' McKay at Xushagak June 6, 18S1. 
From this it would seem that the species breeds all along the coast of 
Bering Sea, north of the Alaska Peninsula, since it is known to be a 
common breeder at St. Michael. A specimen (No. 110105) collected 
by J. \V. Johnson at an unknown locality on the Alaska Peninsula is 
intermediate in character between iliaca and unalaschcerms, but nearer 
to iliaca. 

Passerella nnalaschcensis (Gmel.). Peninsula Sparrow. 

One specimen was taken and seyeral were seen in the mountains 
near Iliamna Bay July 12; two others, one adult and one immature 
bird, were taken at Iliamna yillage July 14; and another young bird 
was taken on I^ake Iliamna at the Nogheling portage July 18. These 
agree well with birds from the Shumagin Islands and localities to the 
westward on the Alaska Peninsula. Doubtless these localities are near 
the eastern limit of the range of typical xinalaschc^nsis^ since aberrant 
birds are found in Cook Inlet.^ The young are easily distinguishable 
from young of uufularis and annecteyis by nmch the same characters as 
the adults. They arc generally grayer and less rufescent and the light- 
creamy areas on the under parts are more extensiye. On the upper- 
parts the head, neck, and forepart of the back are grayer, and show 
greater contrast with the rump and upper tail-coverts. 

A specimen of typical unalaschcensis in fresh fall plumage was taken 
at Nushagak September 19; another, which is not quite typical, but 
easily referable to unalascJicensis^ was taken at the same locality by 
J. W. Johnson October 22, 1884. These birds may have been wan- 
derers, but if so they must have wandered out of their regular course 
of migration and traveled in a northerly or westerly direction for a 
considerable distance, as their known breeding range is to the south 
and cast. Nushagak, where typical iliaca breeds, is scarcely 100 
miles from Luke Iliamna and points on the Alaska Peninsula where 
we have typical unff/asc/icenxijn. Between these localities there is no 
physical barrier and no appreciable difference in temperature or 
environment. If we assume that intcrg nidation takes place between 
these two birds in this short distance, we must do it merely on the 
evidence of a very limited number of specimens showing a combina- 
tion of chamcters. Without apparent environmental cause it haixlly 
seems possible that differentiation takes place in such a short distance 
between two such well-marked forms; one a distinctly" rufescent bird, 
the other as distinctly' olivaceous gray; one with bright chestnut pri- 
maries and rectrices, the other w^ith these parts of quite different 
color; one a bird with white wing-bars, the other with none; one with 

«Cf. N. Am. Fauna IfJo. 2\, p. I'd, V^\. 
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tt(*k :$triped, the other with back plain. If it be true that gradual 
ntergmda^tion acconling to a sequence of geographical units does 
ake pbu*e in this case, it is certainly the most remarkable on record, 
f we consider the few intermediate specimens as hybrids pure and 
imple, there is nmch less to be explained. Additional specimens from 
ifferent parts of the Alaska Peninsula would perhaps decide the ques- 
ion, but while it is necessary to choose from hypotheses, I prefer 
lie hybrid theory to that of gradual geographic intcrgradation. In 
bis connection it is interesting to note that most of the supposed 
intergrades' are winter birds from California and that no typical 
U\i4yt has been taken in California.'* Accepting the hybrid theory, it 
> possible to believe that these birds were led to take a western route, 
rhile typical iliaca^ although breeding in practically the same region, 
as invariabh^ followed its own route to the eastward. 

Qmndo erythrogastra Bodd. Barn Swallow. 

Barn swallows breed commonly in the vicinity of Lake Iliamna and 
Ake Clark, where we found them in late July and early August, 
t w probable that they are also summer residents of much of the other 
•ountry through which we traveled, but we arrived too late to find 
hem. They were seen in small numbers at Iliamna Village Jul}' 14; 
m Lake Iliamna July 15; about the islands in Lake Clark July 23; 
ind near the mouth of the Chulitna River August 6 to 10. They 
appeared with other swallows in considerable numbers August 6, and 
j>oare4l about all day. The majority of them disappeared the next day 
(Aujfust 7), and by August 10 practically all were gone. 

Iridoprocne bicolor (Vieill.). Tree Swallow. 

A few unmistakable tree swallows were seen in company with flocks 
of violet-green swallows at Iliamna Village July 13 to 15. They were 
Dot recognized with certainty elsewhere. 

laeliyciiieta thalassina lepida (Mearns). Northern Violet-green Swallow. 

Violet-green swallows were found in considei*able numbers at Iliamna 
Village and several specimens were taken July 13 to 15. At this time 
thev were flying actively as late in the eviMiing as 9.30. Earlier in 
ie season they doubtless fly much later. Small numl>ers were seen 
m Ijakes Iliamna and Clark. On August i\ they were preparing to 
fiigrate. None were seen after August lo, when I left the mouth of 
lie Chulitna River. 

Liparia riparia (Linn.). Bank Swallow. 

No signs of bank swallows were seen except along a short stretch of 
le Nushagak River l)etween the mouth of the Tikchik and Kakwok, 
here most of the high banks were drilled along the upper edges with 

«I believe I am correct in this. P. iliaca has l^een var\oua\v twotdeA lvi\siC!aJ\- 
mia, hat aohwagl know the epedmenB are of the bybnd type. 
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their characteristic holes. The birds themselves were not seen, doubt- 
less having migrated early in August. Summer specimens taken at 
Nushagak by McKay are in the National Museum. 

LaniuB borealis Vieill. Northern Shrike. 

An immature bird was taken at the mouth of the Chulitna River 
August 5, and another at Swan Lake August 25. One was seen on 
the Kakhtul River August 31. Another, the last one seen, was found 
near Nushagak September 17. Two specimens were taken by McKay 
at Ugashik September 20, 1881. 

Helminthophila celata (Say). Orange-crowned Warbler. 

A few scattering birds were seen in the low bushes about Lakes 
Ilianinn and Clark in Juh\ One specimen was taken at IlianiDa 
Village July 14, and another, an immature bird, near the head of 
Lake Clark July 26. The species doubtless went south with the 
other warblers soon after the 1st of August, as we saw none after that 
date. The immature example ditfers quite decidedly from the adult, 
in having two bulTy wing bars, buffy sides, grayish head and throat, 
a decided whitish loral stripe, and a gra}- ish brown pileum and nape 
distinct from olivaceous })ack. The species breeds in the vicinity of 
Nushagak, as testified by several specimens taken in June by McKay. 

Dendroica sestiva rubiginosa (Pall.). Alaska Yellow Warbler. 

The v(»llow warbler was one of the least common of the warblers 
seen about I^ke Iliamna and Lake Clark during the early part of our 
trip. One s|>ecimen was taken at Iliamna Village July 15, and another 
about 10 miles above the mouth of the Chulitna River August 11. 
Several others were seen or heard near Iliamna Village and about Lake 
Clark. Specimens were t^iken at Nushagak by McKay and Johnson. 

Dendroica coronata (Linn.). Myrtle Warbler. 

The invrtle warbler was found in considerable numbers about Lake 
CJlark, where it doubtless breeds. It was most abundant August 6, when 
a slight migrating wave was observed at the mouth of the Chulitnft 
River. Several sjH»cimens were taken, including both adults and young 
of the year. The sj)ecies was collected at Nushagak by McKay. 

Dendroica striata (Forster). Black-poll AVarbler. 

This was the most conunon of the warblers seen from July 14 to 
August 12. It was fairly common at Iliamna Village; a few wero 
seen along the Nogheling River, and many at various ix>ints alon^ 
Like Clark. They fre(|uentt»d the tops of the deciduous trees more 
than the other warblers, which generally kept lower down in the willoW^ 
brush. Our camp at the mouth of the ('hulitna River was situated in 
a grove of birch and |)oplar. From August (> to August 10 it was* 
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possi>)Ie to step outside the tent at almost any time during the day 
tnd iiee one or more black-polls flitting through the tree-tops. Of the 
iewn specimens taken nearly all are young in transition plumage. 
One taken on Lake Clark July 23 is irregularly patched with parts of 
the Juvenal and the first fall plumages. The light olivaceous of the 
new plumage is appearing strongl}' on the pileum, breast, and sides, 
tnd a few new feathers are scattered through the scapular tracts. 
Elsewhere is the more or less mottled dusky and creamy of the juvenal 
plumage. The species undoubtedly breeds throughout tlie timbered 
region traversed by us. McKay's collection contains two breeding 
birds, one taken on the Nushagak River, 80 miles al)ove its mouth, 
June 25, 1K81, and one at Aleknagik Lake June 17, 1881. 

Sduiiii noYeboracensis notabilis Kidgw. Grinncll Water Thrush. 

A pair of water thrushes was seen at Iliamna Village July 14. They 
flew nerAously alx>ut in a willow thicket, and acted as if a brood of 
Toung might l)e secreted in the vicinit}'. No more were seen until 
August 3, when they became quite common at the mouth of the Chu- 
litna River, where the}' were beginning to migmto. Their (juick, 
nerAous actions and decisive call note made them verv noticeable. 
Three specimens were taken there, one of them l:>eing caught in a 
nioust* trap under a decayed log in a boggy plju*e. None were seen 
later than August 7. One specimen was taken by McKay on the 
Nusbagak River, 85 miles above its mouth, June 6, 1881. 

▼iltonia pntilla pileolata (Pallas). Pileolated Warbler. 

Pileolated warblers were found in abundance among the thickets of 
ilder and willow from the summit of Iliamna Pass to Ilianma Village. 
They were found about Lake Clark and were particularly numerous 
wnong other migrating warblers at the mouth of the Chulitna River 
August 5 to 7, perhaps being second in abundance only to the blackpoll 
warbler. They were found in low brush, i)articularly willow, nither 
than higher up in birches and spruce, where other sjKM'ies preferred 
to he. Specimens were taken at Iliamna Pass, Iliamna Village, head 
of Lake Clark, and at the mouth of the Chulitna River. In 1881 
McKay took four specimens at Nushagak. 

Bndytet flayns alascensis Ridgw. Alaska Yellow Wagtail. 

McKay and Johnson secured four breeding birds of this species in 
Jum» and July at Nushagak. This is doubtless near the southern 
limit of its breeding range on this continent; 

Anthos peniilTanicns (Lath.). Pipit. 

A few small flocks were seen in barren rocky places al)out the tops of 
wme low mountains near the Kakhtul River August 29-31. McKay 
!K*cured two specimens at Nushagak August 25, 1881. 
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Cinclus mexicanus Swains. Dipper. 

One adult was taken at the raouth of a cold rushing stream near the 3 
head of Lake Clark August 1. It was accompanied by a young bird, 
able to fly but not lacking in juvenile manners. The parent skipped 
about the rocks or dove unconcernedl}^ into the ic}^ riffles. Mean- 
while the young one, with feathers ruflied and head thrown slightly 
back, fluttered about, making frequent stops, while it kept up a plain- 
tive cry, accompanied by a fretful expression about all its movements 
which reminded me of a wilful child. These were the only ouzels met 
with until near the end of our trip, when a specimen was taken on a 
small mountain stream at Cold Bay October 18. McKay took five 
specimens on the Malchatna River December 15-20, 1881. 

ParuB atricapillus tumeri Ridgw. Turner Chickadee. 

Chickadees were found sparingly all along our route. Toward 
the end of the season they shared places in our affections with 
the redpolls, as most of the other small land birds had migrated. 
Specimens were taken on Lake Clark, on the Nushagak River, at 
Nushagak, and at Cold Bay. Specimens from Nushagak, taken by 
McKay and Johnson, are also in the National Museum. These, as 
well as others from Alaska, seem to indicate that Parus atricapUlm 
tumeri merits recognition as a form subspecifically diflferent from 
r, a, septentHonalis, The Alaska bird contrasted with P. a, sepUn- 
tmonaUs is characterized b}^ a decidedly smaller and more slender bill, 
shorter wing and tail, and general grayer coloi^ation. The black of 
the pileum is more dead bluish-black, without any brownish cast as in 
septentnonalis; the white on the outer webs of the secondaries is 
broader and more extensive; and on the outer web of the outer rec- 
trix there is less tendency to a dusky wedge next to the shaft. In 
fall plumage particularly there is less buffy tingeing on the back and 
rump, as well as on the sides, than is the case with septentrt07ialts. 

Parus hudsonicus Forst. Hudsonian Chickadee. 

The Hudsonian chickadee was much less common than I have 
usually found it elsewhere in Alaska. Only two specimens were 
collected, one at the head of Lake Clark, July 31, and another at 
Nushagak, September 19. A few small flocks were seen at other 
points, but at rather long intervals. 

Acanthopneuste borealis (Bias.). Kennicott Willow Warbler. 

Two specimens of this interesting bird were secured near Iliamna 
Village, July 13 and 14. They were found in small deciduous trees, 
where their actions were not noticeablv difl'erent from those of other 
warblers with which they were associated. McKay's collection con- 
tains one specimen of this species taken near the Aleknagik River, 
August 24, 1S81. Two specimens taken by J. W. Johnson, at Nusha- 
£^k, June 19, 1884, are in the NationaV ^lus^um. Previous records 
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imlticie *J specimens from Alaska — 6 from Norton Sound,** 2 from 
the Kowak River,* and 1 from Port Clarence/ 

■yloeichlA alici» (Baird). Gra}' -cheeked Thrush. 

A pny -cheeked thrush was seen at Swan Lake August 25, and 
iDother a few davs later on the Kakhtul River; a third was collected 
near the mouth of the Kakhtul River Septeml>er 1. This specimen is 
nore olivaceous than any other I have seen, which is perhaps due to 
is being in newly acquired fall plumage. McKay secured two speci- 
nens, one at Aleknagik Lake and one near Nushagak. 

lyloeichla nitulata iwainfoni (Cab.). Olive-backed Thrush. 

This thrush was heard rarely in late Jul}- in the Lake Iliamna and 
Like Clark region, and not at all -after we left the mouth of the 
Cbulitna River early in August. The lateness of our arrival doubtless 
deprived as of the pleasure of hearing the beautiful night song of the 
bird, so well known to summer travelers in Alaska. One specimen 
WIS taken on I^ake Clark, near Keejik, July 24. 

lylociehla gutUtsL (Pall.). Alaska Hermit Thrush. 

Two spei'imens taken at the head of Lake Clark July 21^ were the 
only hermit thrushes seen. Two specimens taken at Nushagak by 
McKav and Johnson are recorded in the National Museum Catalogfue, 
but I liave been unable to find them. 

■frnU migratoria (Linn.). Robin. 

A few robins were seen near Iliamna Village, and one specimen was 
taken there Juh' 15. From this point on to the upper Chulitna River 
rohins were seldom seen, though once in a great while we heard thcMr 
ftmiliar note. The}' were quite abundant in small flocks about Swan 
Luke August 25, and considemble numbers were also seen ii(»jir there 
in the brush and young timl)er around the base of the ' Portage Moun- 
tiin.' Specimens were taken at Nushagak by McKay in »Jun<\ 18vSl. 

Iiorens nsYius (Gmelin). Varied Thrush. 

The unmistakable note of this spc»ci(\s was h(»ard on tin* Kakhtul 
Kivpr on the evening of August 2S, and the following day, a few 
nji]«*s farther downstream, one of the birds was s<»en i)er(he(l in the 
t'ipof a spruce. The species was not observed els<'where. McKay 
**unMl sp4K*imens in June on the Nushagak River near its mouth, and 
ut .VIeknagik Lake. 

"DaU and Bannister, Trans. Chica^ro Ara<l. S<i., 1, p. 27S, im\i; Hainl, Ihid., p. 
''l:i: NelMon, Nat Hist Coll. in Alaska, pp. 214-215, IHSS; Mciiro^or, Condor, IV, 
k J 44, 1902. 

^Townaend, Aok, IV, p. 13, 1887, and Cniiw of Kev. Stmr. (hnrin in lHs.i. p. *M^ 
!)«7; Grinneli, fiiida of Kotzebue 8d., Pac. Coa^t Avifauna No. 1, p. 60, Nov., 1901, 

^'Townmdy Aok, loc. cit. 
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U. S. Department of Agriculture, 

Biological St'r\t:y, 
Washington, D. C, July 10, UH)f}. 

Sir : I have the honor to forward herewith, for publication as North 

American Fauna No. 25, a report on the results of a biological survey 

•f Texas, by Vernon Bailey. The report consists of three sections: 

Hie first characteriases the life zones and defines the distribution areas 

tf the State; these are mapped in detail and are accompanied by 

practical suggestions as to their adaptation to agricultural uses. The 

iNXMid comprises a brief report on the snakes and lizards,^dding con- 

iderably to previous knowledge of the distribution of these groups. 

rbe third consists of a report on the mammals of the State, and con- 

lins much of a practical nature on distribution, habits, and economic 

Nations of the several species. 

The maps and illustrations are essential to the clearness and brevity 

' the report. 

C. Hart Mkrriam. 

Chief, Biological Surrey, 

Hon. James Wilson, 

Secretary of Agriculture. 
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hoped that the growing interest in natural history will inspire locil 
hunters and residents of the country to send specimens of these van- 
ishing forms to the National Museum before it is too late. Many 
important problems can be solved only by aid from local naturalists 
or other intelligent residents of the State. The skull that is left in 
the woods or thrown away would often aid in solving one of thesa 
problems. 

PERSONNEL OF BIOLOGICAL SURVEY WORK IN TEXAS. 

In carrying on the field work in Texas the writer was assisted 
at different times by the following regular or temporary field natural- 
ists of the Biological Survey: William Lloyd, Clark P. Streator, 
William L. Bray, Harry C. Oberholser, N. Hollister, Merritt Can, 
Gordon Donald, Arthur H. Howell, and James H. Gaut. 

Several local naturalists and collectors have added materially to 
the results of the work in Texas, and among these thanks are espe- 
cially due to Mr. H. P. Attwater and Mr. Howard Lacey. 

Extensive collections of mammals, birds, reptiles, batrachians^ 
crustaceans, mollusks, and plants have been made from localities; 
practically covering the State, and the field reports of the collectors 
contain a mine of important facts on habits, distribution, correlation, 
and economic importance of si>ecies. Much of this material his 
already been published by the Biological Survey in the form of bul 
letins and pai)ers on economic subjects, and much still remains for 
use in future papers. 
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types and topotypes of mammals from the collections under their 
supervision 

NEW SPECIES OF MAMMALS. 

A numlwr of new species of plants, reptiles, birds, and mammals 
has lK*en found in the Texas collection. Most of these have been 
described and named by various specialists, but descriptions of » 
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scribed fey t^he (}istributLoi> of certain- species, of tree«. On the other 
hand, succes6ftil^ist«tk ra.^strig.depeiyds in part on the al^sence of 
forests and the abundance of certain grasses, and in part on the 
absence of certain disease-conveying parasites. Several varieties of 
wheat are successfully raised over a limited area near the upper edgp 
of humid Lower Sonoran zone, but most of the State lies l)elow the 
belt of small grains. Rice and sugar cane are standard crops of the 
semitropical coast region, and cotton is the staple for the whole Lowa 
Sonoran zone, wherever the rainfall is sufficient to mature the crop or 
water is available for irrigation. Parts of the State are i)eeuharly 
adapted to the production of early fruits and winter vegetables for 
the northern market, but these industries are as vet nioix; or less 
restricted by inadequate facilities for quick transportation. 

The division of the State into wheat, cotton, and stock-raising dis- 
tricts is no matter of accident, nor is it a matter of choice on the part 
of those engaged in the various industries. While usually there is 
no room for doubt in the middle of each area as to the crop it is best 
adapted to, there is always a question along the boundaries. For 
instance, where does the successful production of cotton yield to that 
of wheat ? Nature in her processes avoids sharp lines and hard-and- 
fast rules, but usually gives reliable averages. Even after a season; 
of copious rainfall in a valley clothed with cactus and scrubby mes- 
quite trees, the experienced ranchman knows better than to plow aud 
plant with the idea that the following season will be similar; but 
from the character of the vegetation and of the animals present he 
may not only learn approximately the average amount of rainfall, 
hut also the life zone in which he is located, with its average range 
of temperature and many of the crops best adapted to it. WTiile ! 
much has been done and much more will be done to overcome arid 
conditions and to convert the now almost worthless desert soil into* 
the most productive in the State, the normal conditions limiting life 
zones can not be materially overcome, nor can they be safely ignored. 
The attempt to raise cotton in Up])er Sonoran zone results only in 
failure and loss, but enough of this zone lies within the State to 
produce, with the water available for irrigation, an abundance of 
the finest apples, as well as many other fruits and crops not adapted 
to lower zones. 

The primary object of the present report is a careful definition of 
the ranges of native species of j)lants and animals and a correlation 
of these ranges into well-defined areas of distribution. In * Life 
Zones and Crop Zones of the United States ' Doctor Merriani has 
given, with as much detail as the data collected to 1898 would allow, 
the adaptation of various crops to the zones and their subdivisions 
and has clearly set forth the practical application of the knowledge 
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•f fMunal areas to agriculture. Under the heading ' Relations of the 
biological Survey to Practical Agriculture,' he says:** 

T1j«* Hiolo^k-nl Survey alms to define and map the natural agricultural belts 
r the rniteil States, to ascertain what products of the soil can and what can 
ot In? jrrown suci-essfully in each, to guide the farmer in tlie intelligent intro- 
vtion of foreign croiw, and to iK)int out his friends and his enemies among 
le n:itiv«* liirds and mammals, thereby helping him to utilize the beneficial 
ad ward off the harmful. ♦ ♦ ♦ ♦ 

The fanners <»f tlie Unitwl States H|>end vast sums of money each year In 
ryinjr to fiml out whether a particular fruit, vegetable, or cereal will or will 
of thrive* in liK*}iIities wliere it has not been tested. Most of these exinnMuients 
■viilt in dis5ip|M>intnient and i>ecuniary loss. It makes little difference whether 
he i-npi» fX|KTinient«l with conies from tlie remotest parts of the earth or from 

Dei;;lil Miring State, the result is essentially the same, for the main cost is the 
ihi>r «»f cultivation and the use of the land. If the crop hap|>ens to be one 
iut re«|ulres a |>erio4l of years for the test, the loss from its failure is propor- 
Miuately gn*at. 

Tlie «-:iuse of failure in the great majority of cases is climati<' unfitness. 
'hf t]uantity. distril>ution, or interrelation of heat and moisture may be at 
■alt. Thus, while the total quantity of heat nmy be ade<iuate. tlu» moisture 
nay lie inade(]uate, or the moisture may be adeipiate and the heat hiadcsiuate, 
c the «iuantitU^ of heat and moisture may be t<K> great or too small with 
w«i»N*t to one anotlK»r or to the time of year, and so on. What the farmer 
rants to know is hoir to tell in mlnincv whether the climatic conditions on his 
MTD farm are fit or unfit for the particular <Top he lias in view, and what <Tops 
he <-an raise with reasonable certainty. It re<iuires no argument to show that 
the answers to these ({uestions would Im> worth in the aggregate hundre<ls of 
tlviasands of dollars yearly to the Anieri<'an farmer. The Biological Survey 
hims to furnish these answers. 

Agricultural colleges, experiment stations and substations, horti- 
culturists, and countless farineis are working out the details of these 
pmlilenis in different parts of the country and constantly pushing 
their exjx»rinients into new regions. As a croj) becomes an estab- 
lishwl succi^ss in one locality, a study of the zone map will show oyer 
^hat adjoining country it can Ih» j)rofitably extended. F(»r instance, 
Hoswell. N. Mex., where apple raising has ^)royed a great iinancial 
sncci^^s. is situated at the junction of Upper and Lower Sonoran 
lone;r. or in a mixed belt of overlapping of the two, at the west(»rn 
rigp of the Staked Plains. By tracing this lower border of Upper 
fH)noran zone around the southern arm and along \\w eastern cdire 
of the Staked Plains, a l)elt approximately 1.000 miles long of the 
same zonal level and climatic conditions is foimd. lying within the 
State of Texas. This is largely undevelo|)ed agricultural land, l)ut 
t oonsiderable part of it can be irrigated, and there is eycry reason to 
Wieve that it will l)e found perfectly adapted to the yari(»tie^ of 
ipples that thrive in the Pecos Valley at Koswell. The Staked 

*Ufe Zones and Crop Zones of the rnite<1 States, by i\ Hart Merriam. Bui. 
^ r. 8. Dept Agr., DIv. Biol. Suney, j)p. 9, 12, 18i«. 



14 NORTH AMERICAN FAUNA. fNo.a 

Plains, lying within this belt, are pure Upper Sonoran, the real home 
of most of the standard varietie^s of apples. Other northern crops, 
l)oth cereals and fruits, have proved a success along this southern pro- 
jection of Upper Sonoran zone, but have not been introduced as sys- 
tematically as the advantages of its position seem to warrant To 
quote again from Life Zones and Crop Zones, page 15, under the 
heading "Special value of narrow extensions of faunas," Doctor 
Merriam savs : 

ft 

In lookiuj: nt the map of the life zones it will be Reen that nearly all of tie; 
belts nnd arens send out lon^ arms, which i)enetrate far Into the heart ef 
adjoining areas. When such anns occupy suitable soils in thickly Inhabltei 
regions, so that their products may be conveniently marketed, they are of mo 
than ordinary value, for the greater the distance from it« area of principal pi^ 
duction a crop (*an be made to succeed the higher price it will commaiii 
Hence, farms favorably situated in northern prolongations or islands of soatk- 
ern zones, or in southern prolongations or islands of northern zones, sboukl te 
wortli considerably more i>er acre than those situated within normal parts rf 
the same zones. The obvious reason is that by growing particular crops it 
points remote from the usual sources of supply, and at the same time ranvflh 
leiitly near a market the cost of transportation Is greatly reduced and the proU 
correspomlingly increased. 

Since the publication of Doctor Merriam's zone map, detailed wok 
in Texas has enabled me to make minor corrections and to estaUisk 
the zone boundaries with moi*e precision than has been possible here- 
tofore. 

TROPICAL SLEMSITT 07 THE LOWER RIO ORUIDB BBOIOV. 

ITntil recent years more thorough biological collecting had b«n 
done in the Lower Rio Grande region than in any other partof; 
Texas, with the result of giving a somewhat exaggerated impresaon ' 
of the tropical element found there. I^ater and more systematic fieU^ 
work over the State, together with the extensive investigations of . 
Nelson and (ioldman iu Mexico, have shown that the Texas mafli- 
nulls of tropi(*al groups — as the armadillo, ocelot, jaguar, red and 
gray cats, and spiny pocket mouse — else^vhere range through Lowtf si 
Sonoran zone, or at least its Tamaulipan subdivision, while a mort : 
critical study of these groups, based on the rapidly increasing amount 
of material, has resulted in every cast* in the specific or subspecific 
sej)aration of the Texas forms. The single specimen of Nasua^ ap- 
parently of a tropical s|Kvies, from Brownsville may have been im* 
ported, and if this is so not a strictly tropical mammal reaches the 
lM)r(ler of Texas. 

The (»lose proximity to the Tropics is shown most pronouncedly bj 
the birds of the Ix)wer Rio Grande region. A considerable number , 
of species, mainly tropical in distribution, reach southern Texa«» 
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A .striking example of the fatal effects of a * norther was wit- 
nes.sed over the coast region of Texas from CSralveston to Port Ia- 
vaca in the spring of 1899, following the extremely cold wave of the 
preceding February, when the abundant huisache trees were killed 
to the ground. In the Brownsville region, however, as I found in 
the following spring, these trees had escaped, but all of the bananas 
had l>(H.Mi killed. Under .such climatic conditions tropical species could 
hardly be exj>e<jted to persist, and it is not surpri.sing that the pre- 
ponderating species of plants and mammals are those characieristic 
of Ijower Sonoran zone. Nor is it surprising that tropical species of 
birds, with their greater freedom of motion, should overlap the 
limits of their zone slightly l)eyond the more stationary gi'oups. 

Bananas' otTer a good illustration of the partial success of a tropical 
fruit in this region. During a period of warm years they thrive and 
even bear fruit, but onlv to be killed bv the first hard freeze. Even 
at Brownsville they require artificial protection to insure their living 
through the winter. Oranges in like manner are a partial success, 
but an assured success only where artificial protection can be afforded 
during the winter. 

LOWER AUSTRAL ZONE. 

By far the greater part of Texas, including all but the Staked 
Plains with their northern and southern extensions and the mountain 
elevations in the western part of the State, lies within the Lower 
Austral, or cot ton -producing zone, the subdivisions of which within^ 
the limits of the State equal, if they do not exceed, in practical 
iin|)oitain(T the more restricted intrusions of other transcontinental 
zones. The most important of these subdivisions of Lower Austral 
are the narrow (lulf strip, with its semitropical climate, and the 
Austroriparian, or humid eastern, and Lower Sonoran, or arid west- 
ern, areas, which divide the zone in Texas into approximately equal 
parts. 

GILF STRIP OF TEXAS. 

A (»ompartively narrow strip of country bordering the Gulf coast 
of Texas is characterized by a limited numl)er of species of unques- 
tioned tro|)ical ailinities, ranging as extensions from Mexico or 
Florida part or all of the way along the Gulf coast, but not extending 
back over the rest of Lower Austral zone. AAliile associated with • 
pre|)onderance of characteristic Ix)wer Austral si)ecies, they mark » 
border of modiiied climatic conditions too imiK)rtant to be ignored. 
This strip has Ihhmi mapiHHi as a stMuitropical or Gulf strip of the 
l^)wer .Vustral zone, of which it is meix*lv a siibdivision. 

ft 

In nunnmals the In^st representatives of a mainly tropical group 
(snb^»nus liiiiomys) are the little Peromyscus taylori and its sub- 
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•cies tiHbater, which inhabit the coast prairies from Brownsville to 
Iveston. Among birds the caraeara, a bird of wide trupicnl range, 
v>iiini<in in the coast region of Texas as far east as Port Liivaca, 
ile the jackdaws — the givat-tailtnl and boat-tailed grnckles — of the 
Ills Mtf/ii'iiiiirGhiM.vxtviid in one form or tlie other from the tropics 
(astern Mexico ahing the (Julf coast to Florida, and breed ubun- 
itiy along the whole Texas coast region. 




In plants 



s of the speoii 



«■ tropical regions of Mexico or KJorii 
eie part of this narrow strip. As stale. 
tthni-s of the strip are approxiinuteJv 
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■th siM>cie» of pnrtly tropical range, a 
nvlientoiiiii lontfifoUn (^i-nhini 'iiriiiiiUi' 
lutUy iiDimrtant. while others of less e\ 
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Citsftht iii*hn1soiili, Affit/nj^- fnif'*fitl'ni, I\itrtr!ftJ<l'if( fiffmhohJflnmi, 
//;r /•/•///# // ItitiljH titt* ft, f 'tt.tfitfttt t f* f/tf/i.s, Ymiii trt*'*th *li»*f^ Mflnftuiln 
//ffffif/nsff, 7 til ii ml sin Iniil* tft, Jiitntuli** tttO.*'r*»rh!zii sind tiiffffip'ihh 
Mill p'ttfhni qhihni, \\\\\\ Snhnnitit f litfit f r*nn . It is wortliv of iiote 
that ii«»iH* of iIh'm* i)lani- i*iili*r tlii* >\vamp and timber ocmntrv to auy 
i*xleiit. 

Al>rKi»IM PARIAN <iF EASTERN TEXAS. 

Tlir i*a>tcrn j)art of T<*xa>. ve-t to approximately the ninety-oifrlith 
meridian. a^nT«*- vnv cloudy in climate. i)hy.*ii>«rrrtphy, and the hulk 
of its >|)ecii- of plant> and animal> with the lower Mis.sis.sippi Vallev. 
Kxr«»pt for ih«* -trip of roa>t j)rairie. and farther north the an*a:' 
known as th«* Bhirk Prairie antl (irand Prairie,*" it is largely a 
fon-sted n'*ri<»n, 4-ompri>in«r i)«>th decidnous and coniferous trees and 
inhabited by foiv-t >pt»rifs <if l)inls and mammals. 

AVhile a rich thon<rh only half-<leveloped agricultural region 
devot«Ml mainly to cotton, corn, fruits, and vegetables, it still com- 
j)riM»s extensive areas <if native forest and miinhabited cypn'ss 
swamj)-. Mo>t of the mnncrous streams have wide bottom lands siiIh 
jcct to occasional llooiN. from which they derive a deep rich s^iil 
es])ccially adai)tcd to luxuriant forest growth. Thesse rich bottoms jj 
arc lar<rely grown up to sweet gum, sotn* gum, various oaks, swaniP 
hickory, sycamore*, willow, holly, and magnolia, while along the 
streams and in >wamp^ and -hallow lagoons the cypress, tupeloguniis 
aud ])Mlmeiioes are often the* characteristic growth. A\Tiere intor- 
Inced with vines these bottom-laiul forests aiv almost inijK*neti'ali!€ 
tiiickets. The u|)lan<ls and ridges are usmdly more ojxudy foreste«l 5# 
with de<*i(luou> ti"ee>. >uch as oaks, hickories, dogwood, and ?^}iss;ifraN ^ 
or oft«'ii deriM-Jy <-()vered with one or more of the thnn? species of piii« d 
which furnish UM^^t of the linnlM'i" of the State. Of thest^ l^hutK fiwk -, 
ijiid (rhiiHitn are di>t ril)ute<l ovov the State as far west as Hoiistou. : 
Iloekh'V. Ti-iuity, an<l Palestine in about cijual abundance. The long- 
l"at' piiH' (/'///'/A- jHihisfr'ts) occupies the southeastern part of tk 
^ i:it<'. and where untoin'hed bv ax or Wvv forms miles of dense forest 
(»r the el«'ane>t. iiici-t luiifoi'in. and Muuuetrical body of pine to be 
f(>uM<l oil llie contiMi'Mt. e\<el]inL^ the vellow pine forests of Arisoiift 
and ('Mlifornia in ilie eio-e arr-ay of graceful trimks. 

In «':i-tei*n Texa- nianv specii'> Moji >hi»rt of filling the whole hmoid 
area, :nul wlirn their ranges are <ai'efully mapped are found to be 
ah-ciii iVoin. ni" in fewer' t-aM'- {n be restricted to, some of the follov- 
ing nniif(»re-lri| HM'tinii-: The (irand and Black prairies of the Fort 
\\'«»rih and halla- region; the coa>t |)rairie: coast marshes; island^ 

and hcaehes. 



'/V/.is/V;,/ r;,.,,- i.r thp Ti'xas lii-\nu. U. T. IIUU I'. S. Geol. Survey. To!»- 
t'/ ';/; tliit ' A this, / ». I ; !. n H H i. 
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GRAND AND BLACK PRAIRIES. 

Tlie (imiul and Black prairies, lyin^ parallel, with only the narrow 
-tri|» 4»f I-<ower Cross Timbers Ix^tweeii, extend from near Austin 
i!i»rlli in a hroad strip to the Red River lM)ttoins and east to Paris, 
foriiiiii^ an extensive area over which trees and forest species ai\5 
niainlv n»stricted to nan*ow stream lx)ttoins. The rich black ' wax- 
IjiimI ' «^>il of these prairies is almost pr<M>f against burrowing rodents, 
wliirli |MMietrate the region only alon^r some sandy stream bottoms, 
\\\\\U' the o\x'u country tempts jack rabbits, coyotes, and other plains 
>u-«ii'- «»astward sli<rhtlv Ix^vond their usual bounds. Few, if anv, 
-|Ntip> an* restricted to these prairies, however, and the etTect on dis- 
trilMition is maiidy nepitive. 

Ih*n* and there island strips of rich soiled grassy prairie occur in 
t!iH timU'red region farther east, Ix^coming smaller and less frecjuent 
i- iliev H'cede from the Black Prairie and (irand Prairie, and in 
N»rii«* raK*s these* islands are inhabited by a few plains sjx»cies of birds, 
i.anunals, and n»ptiles nearly to the eastern edge of the State. Such 
criHxample is Xevils Prairie, near Antioch, where N. llollister found 
H-i-Hir-tailed flycatchers, jack rabbits, and horned toads. 

COAST PRAIRIK. 

Over a wide strip of level coast prairie, extending along the (lulf 
fn»!n \v(»-tern I^uiisiana to San Antonio Bay and irregularly beyond, 
the limber is restricted to relatively narrow strips in the river bottoms, 
^diilc the greater part of the surface is characterized by a rich growth 
<M ;mls^ and many flowering plants. Spreading live oaks, loaded 
with Spanish moss, border the j)rairies or grow in scattered motts 
«'V«T tlicm. In addition to the strictly shore species and those of the 
-alt inar>hes which <K*casionally range* over it or follow u)) the rivers 
totlu* limits of the oihmi country, a few species of birds and mammals 
an- cliaract eristic of these* coast i)rairie*s. 

The most e"haracte»ristic mammals are Pltldpltis r. pit/rn^ Pcnnm/s- 
'*'^ fat/fffff and Mifhffff'/\ Oryzititn/x palusfrt.s, liciflwoihuitiniti/s imniH- 
'"'J*. li, mcrrlaini^ Stfjjiiodon //. fr.t'fdnns^ Mnntfus Imlorit ininis^ 
^'^ntinjH f<ff{/!t ft/Us, LrpKf< wtrrHiin't^ and Sp/hH/nJr tud'tnunhi^ and of 
tilers* l^erofnysriiH ttiylori and sulmfcr, Mirrotus IndnriridnHs^ and 
^^'''iin/H stiff ittaltH are, se) far as known, re^tricte*! to it. 

The charaerteristic bre»i»eling birds of the rna>t prairir> ar<* Ti/m pa- 
'"iflnfx attmitetL Otororh a, ////v///^//, M^ </ntjuisi ulu.s nmjur and 
^'tnrrottrifM. Arnmodranni'f ///. sinticfft^ ('(ffnin't'nlus s. hhinif-nhttus^ 
>n(| (rt'ofhlyfyiH t. hrarh'uldrti/ht. 

Among its flowering plants liapfisld^ Omnflnra. Mt rioltj^ Ilarf- 
^"^tnttiii^ Monardn^ Corvops'iH^ Ihit'ihtdtK (inndtl'm^ i \dl}rho(\ tJiixtnina^ 

*n(l Hymenocallvf arvf conspicuous genera, with uuwvvitows <\^v^v^^ 
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while such low shrubs as Dmihentonia longifolia^ Vachellia fanie^- 
(tno^ Morelhi rerifera^ Axrymm. and low willows are found here and 
there in favorable localities. 



COAST MABSHKS. 



Extensive marshes Iwrder the (lulf shore irregularly as far west as 
Port Lavaca, and recur at intervals, niainlv near the mouths of the 
streams, to the Kio Cirande. These brackish, sedgy, tidc-waidied 
marshes are inhabited by rice rats, rails, water snakes, and great 
numbers of crustaceans. Thev are favorite resorts also for numeroos 
migrating waders and water birds. 



BEACHES AM) ISLANDS. 



The Gulf beaches and low islands offshore have a largely maritime 
fauna, the mo<t striking feature of which is the abundance of shore 
birds, pelicans, cormorants, gulls, and terns. Not until the long 
reef-like bar of Padre Island is reached do we find anv restricted 
iorms of island manunals, and here only two — Perodipus compactyM 
and Geomyf< personate a. 

The following species and subspecies of mammals, breeding birds,^ 
reptiles, and plants occur more or less commonly in the AustroripariaH; 
or humid subdivision of Lower Austral zone in eastern Texas, buij 
rarelv, if at all, in the arid western subdivision of the zone. None of' 
the lists are complete. 



MAMMALS OF EASTERN TEXAS AUSTROBIPARIAN. 



Dhlrlphifi vlrpiniana. 
Diilrlphis rinjiuiuuu p'ujra. 
SciuroptrruM rolaiiH qucrccti. 
Sri urns ludoricinttus. 
Sciuriis carol iiirimis. 
CitrHiis tridccrinlinratiis trxemtis. 
Prroiii fiscHs (f(fss}fpin us. 
PrrofH jfscits Iriicop us. 
J*rronif/scus iuylori suhatvr. 
Orffzonii/s pal u sir is. 
h*cithr(nloiitoni}/s aurautius. 
liritltnulnittoiuiis mrrriami. 
Svotoiiia fl(tri(lana rubida. 
Siffniodou hispid us tr.rrnsis. 
Mirrntus piiicfnruni auricuUiris. 
Mirrotus ludnriciauus. 
Castor ranadriisis tcrrnsis. 
dconips brer ire ps. 
(ivoiups sa (fit talis. 
Pcroffuathus hispid us spilotus. 
LcpNM floridanuH alaccr. 



Lepus aquaticua. 

Lrpuft aquaticuH attiratcrL 

FcUs (sp.V) (panther). 

Lynx rufuH tcxetms. 

Caniif a tor. 

Vulprs fulvus. 

l^rncyon cinereoargenteus floridanus, 

I'mus lutcoJuM, 

Procyon lotor, 

Lutra (cnuadensisf). 

Lutrcola lutrcnvephala, 

Sp iliffpi Ic in d ia nola. 

Mcph it is m rsoniclas. 

(Umcpatus mcsoleucus felmalestes. 

tSca top us aq ua t iruft. 

HIarina brcricauda caroUnensis, 

Jilarina parra. 

A yet icrius h unieralis. 

Lasiurus bnrralis. 

Lasiurus horcoUs seminolu9. 

tiimircUus auhflavua,. 



I 
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PLANTS CliA&ACTEHISTIC OF Hl'MID EASTiXN IN DISTINCTION FSOII ARID WESTEII^ 

TEXAS. 



Pin IIS taeda, 
FinuH paluHiria. 
PiniiM rchhiata. 
Taxodiutn tlixtichiim. 
./ tin ipf-riiM rirffin tana. 
Liquitlamhnr xtyrariflua. 
\lfxHa Hylratica. 
Sjfxxa aquatica. 
I'latanuH tfCfidentaliM. 
Maf/nolia fatida. 
Mafinolia rirffin ia n a. 
Tilia Irptophylla. 
Arrr drumnwndi. 
Afvr ruhrum. 
Hir/tria orata. 
//iroria nlha. 
Jficoria f/labra. 
II intria a q ua t ica. 
JtujlnuH nitfra. 
(Uixtnuia jmmiUi, 
('urjtin us rarolin iana. 
OMtrifa rirffin iana. 
lie tula nitjra. 
Qurrvux jthrllos. 
Que reus ni(jra. 
Quercus tnariiUimlica. 
Quercus digit at a. 
QucrvuH rubra. 
Que re us rir(/iniana. 
Qurrrus acuniiuata. 
Qurrcus nidcntrarpa. 
(Jucrcus If/rat a. 
Qurrcus minor. 
Qui'ri'us alba. 
Populus drltoidf's. 
Sali.r iniuraf). 
I linus ainrri<nua. 
I I in us fulrn. 
f hiius nlnta. 
'I'o.iffinn junnifcrum. 
(.'rltis ni issixsi/tpicnsis. 
Asiuiiua trilnUu. 
JHos/tjnns rirffini(nia. 
Sassafras sussufrus. 
f'l/nn.ri/Iou florid unt. 



CraUrgus Mpaihulata. 
CrattrgMS texana. 
Per sea horht^nia. 
Leitneria fioridana. 
Ilex opaca. 
ilex decidMQ. 
Hex romitoria. 
Ilex lucida. 
Moras rubra, 
(ileditsia tricanthos. 
Gleditsia aquaiica. 
Fagara elarahercuUs. 
Aralia xpinftsa. 
Viburnum rufotonientosum. 
Viburnum molle. 
Viburnum {nudum f), 
Calliearpa amerieana. 
Cyrilla racemiflora. 

Vaceinium sp. ? 

Morella crispa. 

.Izalea sp. ? 

fiehnialtzia lanceolata. 
i^chmaltzia copallina. 
Rhus rod leans. 
Cephalanth us (KTidentalis. 
Rhamnus earoliniana. 
Hamamelis virginiana. 

Vitis sp. ? 

Smilax la uri folia. 
Sni ilax ( ren i folia f ) . 
S mil ax pumila. 
Grlscm ium sempervirens. 
liignonia erucigera. 
(Unnpsis rad leans. 
Bradleia (wisteria). 
Passiflora invarnata. 
Rubus itririalisf). 
Rubus (proeumbensf). 
Yucca louisiancnsis. 
Yucca arkansana. 
Sabal adiantinum. 
Arundinaria niacrosperma. 
Dcudrnpoinni usneoides. 
Mitchclla rcpcns. 
S/diaf/uum sp. ? 






For rri}\)< (»f tlio Austroriparian faimal area of the United States 
we Life ZoiH's and Croj) Zones, page 4(), under the headings 
' (^Teals,' ' Fruit.s/ * Nuts,' and ' Miscellaneous.' Only a part of th« 
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back from the coast by dense thickets, consisting of mesqi 
hiiisache, and numerous thorny shrubs mixed with cactus, or of ir 
of live-oak brush, in places only knee high; again, in dense jim 
10 or 20 feet high, in patches, strips, or isolated oak ' motts/ 
Cameron County the oak motts occur as widely scattered island* 
the prairie, and are usually made up of a few gnarled old ti 
Along the stream bottoms and on the low coast flats the chapa 
is especially dense and in places almost impenetrable from 
abundance of cactus and thorny branches tlmt interlace over 
trails. The bulk of this chaparral is composed of common i 
Lower Sonoran shrubs, such as Momesia pallida^ Zizyphva oht 
folia J Condalia oborata^ KoeherUnki spitiosa^ Opmitia engelnio 
O. leptwaidis^ and other associated species, which in this semi? 
region of rich soil grow with unusual vigor. Many other wic 
distributed species, such as ParhiuHonia Ofmleata^ Vachellia f(h 
Huma^ miandslff rentrrata^ and Manfreda m^&ulosa^ range thro 
it, while a few others are peculiar to it or barely extend into it fi 
farther south. 

As Padre Island lies within this semiarid division, and is s 
ciently large and isolated to i)rovide a habitat for a few si>ecie> 
mammals, the following brief description by William Lloyd, ^ 
traveled its whole length in November, 1891, is of interest : 

Padre Island is al)out IK) miles lonj?, and at the south end nins out to a ix 
the last 10 miles of which is not over a mile wide, while for the last 5 mil* 
is only 300 or 4(K) yards wide. Its central and f^reater hreadth is nearly 4 in 
inehidinj? alnnit two-thirds of the distance a muddy flat so soft that one s 
In it over 3 inches. From here it taiiers again to its north extremity, whi 
about 3()0 yards wide. It is divided from the mainland by the Laguna M; 
which is only about a mile wide from Point Isabel and 2 miles wide opi 
Arroyo Coloral. Here, however, the water is S to 10 feet deep in the chaii 
Farther north at the noted wagon crossing, about 15 miles south of Co 
Christi, near the north end of the island, the channel is 7 miles wide, with 
water 4i to 5 feet deep at its onlinary elevation, although south winds r 
it very rapidly so as to be impassable. The main island is surrounded 
network of smaller islands, with Mustang Island at the north end separl 
from it by a channel a mile wide. The drift or wrack and floating timl)ei*J 
the Gulf side are rapidly embiHlded in the restless sand and form a nucleus 
the sand dunces which stretch along the beach and form the backlwne of 
island. Peyond them are smaller mounds with some little \'egetation, anc 
their feet lie sandy fields of grass, broken by numerous salt-water lakes wl 
the sea has washed in from time to time. 

The island has no arlx>rescent growtli worth noticing, with the exception < 
shin-oak, which extends from tlie north end for alunit a mile and (Huitinues 
sandy hills on the lag»)on side for 5 or CI miles farther. This is usuall 
inches to 18 inches high, but there are trees, perhaps a different si)eoies. 6 
feet high. As this oak is always loaded with acorns, even now it is the favo 
wintering ground of birds such as wood ibis, whooping and sand-hill era 
Wild celery alnmnds also in the lagoon and attracts great numbers of dueki 
various sjK^cies. 



On. 1905.] 



ABtD LOW£B SONORAN ABEA. 



A Tew TrillowH. prmniiiiittly AofJx nigra, erow iit tlic M'ttipui4>ut and nt tinp 
*Am niirtli of it, and a few imtchHt ol! hiittoiilmsh, C<-phalanth»x iicri<l<-Htiilit, 
rrrr nlBwrvt-il. iiIho ii few Htuiiteil ' liulwtclie.' Avaria farnriiiana. ami iTiili ijraHH, 
M-tMnirr. iiiul wilil m-iitmi. Thete lire all on tlii' iiortli anil ii>iitcr of till,' island, 
lulli •>! nhii-li KTiiw wilt Krafia and riirluua iviixy uial <-r(-e]iinK iiliiiits. 
Straiiin' U> hji.v. m-ltlicr tuii-klxTry. imwiuiti'. nor McxU-iin iH'rsiiunion. tlaiUKli 
•uihIiiiI on IIh> iiilJiKvnt nminliind. linvc HUit-codoil hi olitahiinK ii fiMitliif: iiiiy- 
ln-ri-. ;iiiil tttn str.iinjlinK prlokly iiwirs Htpimlhi ciifirtmniitii) wiTO lla' wile 
T>ivM-iiiiitivi>s of tin- niciiui r.-inill.v. Altluiniili ]ialnietto uuil bauaua stuni|)S 
is\\ iislMin- in icn-at iiunilN>rK. nuiie wero aecn tirixvlnK- 

<:iil>-» iTirtT rhf tiuir Kidf iif tbe Inland witli ili-hrin tliat niiint onnic from tlii' 
mrii-ls i.f Tauilik-o ur Virti Vmx. An Iminna whs taki-n a slinrt tlnif sinco on 
w Ulanil, iiuil at Iraal tlirit' atai-lnt of snakes. iTiilndiiiK tin- ruttti^iiakc, ix'i'nr 
i«v. IhiT iiMl niyiitcs luivf U-en »evH liy wverjil iiarties swiumilug or wailing 
mns to aiid from tlii' Island and mainland. 




Fid. S.— Dbtrlbuili 



[Tie extreme arid wctian of tlw nriil I»wt'r Soiiornii zone of Ti-xas 
ludes the Pecos Valley niul tlie Uio (JniinU' Vnllev s<nitli to nlMXit 
gle Pa»s and all the cuuiJtrv Ix'twii-ii tlu- iwu YaUe^,'^ u^ix^^, \^ 
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scvoral mountain niassi»s that rise as somewhat le,ss arid Uppr 
Sonoran and Transition zone ishinds. It has an irivgular annual 
rainfall of 10 to liO inches, and a half-barren soil, rieh and mellow j 
in the vall(»vs, stony and baked on the mesas. It is siihjtvt to long, 
scorching drought, but after a single heavy rainfall bursts into ver- 
dure and bloom with a sudden brilliancv siH*n only in the descn. 
Its most characteristic shrub is the evergiven ci'eosote bush, the ran«!i* 
of which defines its extent better than any other plant, but its most 
conspi(;uous vegetati(m consists of yuc<'as, agaves, sotol, cactus, fou- 
quiera. allthorn, and mescjuite. Its mammals are mainly the species 
of the whole arid I^)wer Sonoran, but a few of these extend farther 
west without extending farther east than the Pecos Valley, among 
which are the following species: 

OdacoiU'uft hrinionus can us. Prrotlipuft onIL 

.\mmosj)vnnojthUuH intrrprrs. Dipoiloiiijfs mcrHufni. 

CitvUnx HjiUosoma arms. Dipotlotnifs merriami awbiguus, 

(hijfclKHUj/s torrid us. Gooniffs arviiarhm. 

I'tromysvus Uucftpus tcranus. Tfiohioini/M aurvus Uwhuguilla. 

Prrntnuscus sonttrirnsis htandus. (Uniis wvarnsL 

Pvromuscus rrrmicus. Vulprs warrotis two m ex tea nun, 

/'rrftf/nathus prnicHIatus rrvniicus, Mjfoils (•aliforiiicuH. 

J'f'rofniuthus intmnnlius. Myuils yutnanvnttin. 

I'rraf/ii'ithus iiclsoni. Pipistrvlhis fivsprrus. 

Pcroiniaihus nrlsffni vanrsvcns. Coryuorhitius wacrotis paUescvns. 

I*rnnj}uithus par us. Antrozous palliflus. 

Pvrttfinathus invrriami (lUrus. Promops califoniicus, 

Inchiding these somewhat mixed elements of semiarid, half opi»n 
I)ljuns, strii)s of low prairie, dens(» cactus, thorny chaparral, and 
the more barnMi region of extreme aridity, under the heading of 
*' Ijowc!" Sonoran Zone," we have in Texas an aiva which covers a 
litllr more than half of the State, and includes by far the largest 
iiunil)('r of >|)ecies of mannnals, birds, reptiles, and plants common 
to any subdivision in the State. It is characterized by the following 
s|)ecirs, some of whi<'h (ill the subdivision and are restricted to it. 
while mnnv more are n^stricted to definite areas within its limits, and 
^till others range beycuid through one or more of the other zones. 
Few of the species, however, extend through l)oth arid and hiinii*/ 
divisions of the zone without undergoing at least a subspccific chaiigi*. 



MAMMALS Ol LOWER SONOUAN OI' WKSTKRN TEXAS. 

Tutu nnrnnrim-tuni tr.rainitn. CitrlJus rarirtfutus couchi, 

Didtlphis fnnr.siipialis tf.rnisis. Citfllus UurkUyi. 

Tiiimssii anf/uhttuiii. Citclhis iiir.riraiius parrldcns. 

(hlocoihus rirf/iuianus tcranus. CltcUus spilnsoma major, 

(hincoihus hriiiinuus rauus. (^ittllus s. arviis. 

Srhirus ludoririauus liniUis. i'itrllus s. ainnrtcns. 

'ifftffioMjfcrninphUnK intcrprrs, ii)\\ivUiim\fs i<n'ri(l»s. 
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M icropallas trhitneyi. 

('rotophnf/a HulclroHirU. 

GrfK-fM-cyj- ea liforn ia n um. 

(UtceyzHH americunuH fKfidentaliH. 

Crrylc americana HeptentrionaliM. 

DryobatPft ncalarin hairdi. 

('rnturuft aiirifronft. 

PhaUrnoptilus nutfallL 

y yriidromuH alhicollix nwrrilli. 

ChordeilCH aeutipenniH trj-rnMitt. 

AtniziliM crrrinirenlrif* cfialcfjnota, 

Tyr annua rociferamt. 

Myiarvh iim cinerascenH. 

Nayornix naya. 

Sa yoni in n iyricans. 

Pyrocephalus rubineus mexicanui*. 

Xanthoura luxitosa fflaurcsccns. 

CorvuH cftraj' sinuatuft. 

Cor V us rryptolriiciiM. 

MalothniH atrr ohseuruM. 

Tanf/ariiiM ivncun inrolucratn*t. 

Stunirlla nnujna hoopesi. 

IcIcniM UHilulumi. 

IcteruM viu'uUatUH Hvnnriti. 

IrteruH parinf/ritni. 

If'trrux huUocki: 

Mcf/aquixcalits major macrouruH. 

CarpoflncKs mcricanus frontalis. 

Antra fialin us psallria. 

A in p h isp iza h ilin ra t a . 

Amphispiza b. ddfrriicola. 



Peucira canttinL 

Aimophila ruficeps eremacca. 

Arremonops ruflvirgata. 

CardinaliM cardinal is canicaudus, 

Pyrrhuloxia xinuata. 

Pyrrhuloxia x. texana. 

Guirava arrulea lazula, 

Cyanoxpiza vcrxiatlor. 

Piranga rubra cooperi. 

Phainopepla nitenx. 

Lanius ludoricianux excubitoridex. 

Vireo atricapillwt, 

Vireo belli mcdius, 

Vireo b, arizona: 

Vireo noveboracensis micrus. 

Dendroica wxtiva sonorana. 

Dendroica chryxoparia, 

teteria virenx lonyieauda. 

Mi mux imlytilottox leucopterux. 

Toxfpxtoma lonyirostre xennetti. 

Toxoxtoma rurvirostre. 

Hrleodytrx brunneieapiUux couexi. 

SaJpinetcs obxoletux. 

Cathcrpex mexicanitx QlbifronJt, 

Thryomanex beiricki cryptux. 

Thryomancx b. irucoyaxler, 

Bwolophux airicrixtatus. 

Auriparux flaviccpx. 

Polioptila cwrulea obxcura, 

Polioptila plumbca. 



REPTILES OF LOWER SONORAN. 



Lizards. 



Crotaphytnx reticulatux. 
Crotnphytux irisUzcnii. 
Jlothrooh'ia icxuna. 
Ilolbrookia propinqua. 
Uolhrookia maculata. 
Ilolbrookia ni. larrraia. 
Scrloporus riarkii. 
Scrloporus spinosus ftoridanux. 
ScrJoporus vonsobrin us. 



Sceloporus dispar, 
Scrloporus merriami, 
Phrynoxoma cornutum. 
Phrynoxoma modestum, 
Coleonyx brevis, 
Ophisaurus reniralis. 
Cncm idoph orux tcxxeUatuJt. 
Cucm idophorus perplexux. 
Cnnn idophorux gularia. 



Snakes. 



IHadophix rrpalis. 
l/rfcrodon nasirus. 
Itasca n ion flaf/clluni. 
Itasca n ion orn a 1 u in . 
Dryniobius niarfiaritiferux. 
iUillopcliis obsolrtus, 
l>rf/marchon corals niclanurux. 
J^/iiNochciluM levonii. 



\atrix faxciata transversa. 

Euiainia cicf/anx marciana. 

Eutainia proxima. 

Tan til la (jracilis. 

Elaps fulrius. 

A (ikixtrodon pixcivorus. 

('ratal ux atrox. 



*' 
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Some practical suggestions may be derived also from the natira 
species of plants, as in the case of Srhmaltzia meJ'iraHa, varioud; 
known as Rhiin mexicana and PUtacta mexieana, and related to the 
Phtafia rera of the Mediterranean region, from which tlie pi:^ii^ 
of commerce is obtained. In places in the canyons of the Rio Gnndi 
this large shrub grows in profusion, suggesting that the real pistacim 
also might succeed here. 

One of the cutispiciious plants often dominant over much of thi 




cxtremo arid I^owfr Sonoran zone of western Texas is a little «" 
tury i)l!uit i.if/(irc lc'/ic;/ii'/ltf). liest known by its Mexican nanie» 
• lechcguiMii.' Its rigid h-avcs urc ulioiit a foot long, well armed *i'' 
niiirginul honks mid stoiil Icniiiiml spines. whi<'h effectually protec 
them fi-oni the iiltiicks of gnizing iiniitiiils. Even the hardy Imrff 
and himgiY goats refriiin fnini i-atiug Ihem. sind pick their way W 
tioiisly among liicir dagger p<)iTits. Hut within each leaf is a bunol' 
of smooth, strong fil>ers suitable foi' tlie manufacture of brushes 
niattiisfi, coarse twine, and ru^w. These plants grow in gre*'^ 
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abundanc*e over limestone and lava mesas and steep rocky slopes that 
cm never Ik* irrigated and are often too steep and rough, for grazing, 
even if the scanty grass were not crowded out by the cactus and agaves. 
Here, over thousands of square miles of the most worthless part of 
the desert, is a crop, not only offering in its leaf fibers a profitable 
industry awaiting development, but also suggesting that other species 
rf agaves, yielding filx^r of still more valuable quality, can be success- 
fully intHKluced into this region — a regicm that now^ lies unimproved 
ind alniih^t uninhabited while hundreds of thousands of dollars worth 
}{ agavr (il)ers are annually imported from Mexico. 

In the Davis and Chisos and Ciuadalu|)e mountains the large 
hjnr, trtxlheni and applanata^ the mescal plants of the Mescalero 
Apache^, offer a nutritious fcKxl that might well find place on our 
[aM**> as a delicacy. They grow over the barest and roughest slopes, 
lot onlv vielding in the starchv caudex a rich store of food, but in 
he beautiful flowers a quantity of delicious honey equaled by few 
»tlier plants. A single plant during its flowering peritnl of alx)ut a 
month bears from one to two thousand fiowers, each yielding nearly 
liilf a teas|KKmful of honey. That the country is well adapted to 
bees is evidenced bv numerous and extensive l)ee caves in the rocks. 
\k liee tnH»s, and bv the success of domestic swarms. The numerous 
kgiiniinous shrul>s — acacias, mimosas, and mesquites, several species 
of the *l)ee bush' (Lippia and GoniOHtdrhyum)^ and the abundant 
towers of numerous species of Composita* — all yield rich stores of 
honey. In semiarid gulches where the native black-fruited Texan 
persinim<m (Brayodendron tewainim) Ixnirs an abundance of its 
ilinost worthless fniit it is probable that varieties of the delicious 
J«paiir>4» iK^rsinunon would thrive. 

Other plants l)esides grass and cactus are important as food for 
j<<K-k or are of S4»rvice to man. The sotol (/>^^vy///vVi// tr.rdiunn)^ 
*ith it> double-edged saw-bhuled leaves and stout caudex, when split 
<»fHMi >4) that the inner starchy heart can be reached, yields a hirge 
»m<»unt of heartv foo<l for stock. The plant is widelv distributed 
over nio>t of the ivgion west of the Pecos and Devil rivers, and is 
nM>>t abundant over the barest and stoni<»st sh)|)es. Ijikr most (les<»rt 
plants, it is of slow growth, and its greatest vahie has Ihmmi in tiding 
><(H*k over |K»rio<ls of s<*arcity. Sotol cutting iHM'omes an ini|)<)rtant 
Iw'^iness with shwp and cattle men when a dry snnuner is followed 
by a winter of bare pastures. 

The value of the mes(juite and >crew l)ean {/*rffxo//Js tfhunlKlnsif and 
f^iln'Mf-ettx) to stwkmen and ranchers of western T(»xas can hardly 
fe overestimated. Over nnich of the arid and MMuiarid ivgion of 
the State they yield fuel, fence posts, and building material for the 
linch, and also shade, shelter, and food for stock. The connnon 
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•■:i:--ly r» -a- :.;!.2 The ■iiciiily of a trve aiiil often 
■■ -;.:.■■. > ;;,■■ ••:.':}■ avdilulili:- limber over thouiands 

T:.- •■<.\"\ :- L'ruvy. -irong. and dunible. The 
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;■> -i.ri'i-.' til mill, ai.il Iwra^t. The fra^int. hoiwy- 

il..w..-r- !.;.— .in ijiik-kh-. ami in warm weather 
•jf I'A.^ Ivaii {Xnl? will mature and riiieii with 




Mill 


nv:< 


■,l I.I -.■;|-.ni. 


I...1-- 


■-, III! 


,-.-. I.iiiru-. -1 


llin 


tirh a 


lilllills :lll,l < 



Ofli'ii tivi) crops a year mature if ilins 
ivjil-. 'llii' siijL'iiry pmls serve to fatten orttle. 
i1 1:0111^. The small, haixl beans pis< 
w ^rioiiiiii, ~it that the spread and 
iii.'i't'M-<' <il' (III- iN('~<|iii(>' hiiN l>>-i']i ii iiutiihle fesiilt of stock rnang- 
rhi- iiM- >A' ilii' -»ivi. iiiiiriiiiiiw p<i<ls as food by both IndianB uxl 

<'atl\ -.'iili'i'^ iii-> (II liavi- l>i'i>ii iiiaiiily ^iveii np, but the actul 

r.i...i (aim- ol' the p.i.U iiee.ls no li.-iter tlemonstration than is 
.il/'i'iiliil li\ tl\,' .iJiiilition o( ummv\\> twvUvi^yu them. 
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A much neglected product of the mesquite is the gum which exudes 
friHu the branches and can be gathered in large quantities. Ai)parently, 
it ha> all the (lualities of gum arabic, the gum of closely related Old 
TTorld aca<-ias, and mH?ds only introduction to a market to become of 
cofnmerrial value. 

The >«*<*d> and jkmIs of other leguminous shrubs, the acorns of sev- 
eral ^jMM'ies of oaks, and the sugary lK>rries of the alligator-barked 
junifMM- also an» of considerable value in special areas as feed for 
ctoi*k or poultry. 

UPPER AUSTRAL ZOVE, UPPER SOHORAH DIVISION. 

Ea-«t of the Pecos Valley, Ui)|)er Scmoran zone covers most (»f the 
Pmnhaiidle. the Staked Plains and the narrower secondary plain, or 
E«lwanl> Plateau, miming south as far as Uock Springs, as well as 
the tops and cold s1o{h»s of the ridges and bottoms of shaded gulches 
brvaking dowu fn)m the edge of thes(» plains. West of the Pecos 
Villev it <'overs the f<K)thills and lower slopes of the mountains, 
exteniling on southwest s1ojh»s nearly or (piite to the tops of most of 
the jH*aks, but on the northeast slojws of the (luadalupe, Davis, and 
^Chis4»» mountains giving place* to Transition zone at about (),000 

t. On such stcH»p, arid. slopes as thes(» mountains i)res(»nt to the 
"> rays the difference of zone level on opposite sides is often 
iJMnt or :\JHH) fe<»t, increasing with the steepness and barrenness of the 
doiip. Over the mountains and rough country ibe zone is marked 
bj* a s4-attered growth of nut pines, junipers, and oaks, but over the 
plain>. wh<»iv short grass is the principal vegetation, its limits are 
oflt*n \h^I tietermined by the absence of mes(|uite an<l other >hrubs of 
iLr «-iirn)un4ling I-^ower Sonoran zone. Some of its most charact<»r- 
Mi<* plants in the mountain regicm are PimiH ('(hilis and crinhrniflis^ 
J»*i»t IH rux parfnjphhk!(U iiiniKfspmtui. and farrhld^ (^iimus f/rism and 
rhtmtjK AdolphUt infcxta^ Xoh'tift tciunid^ Mintttsd hiinnifrni. Ctno- 
'ttrffft^ part'ifol'niM^ (romja Vtntlhc'iim n^ Fidhiifhi jmrinhn-u, }' mm 
^Hfr*trta. A</fin> trijilhrhf an<l (ip/fJniuitu, wjiih* those on the plains, 
i*i<h» from grassc*s, are Axrlcpias h*t'tftflht and s^frrfostr, [jn'mnir'ta 
^fttttfntii^ s<»venil s|M»cii»s of Psoralm ancl Aytnu/nlus, Pohf(/(iLi nlhit, 
ytif/ff qhniiUK and () pnuihl rj/nntrh'fhi. 

Ill the mountains and rough count i-y rpp<'r Soiiorau zon** is 
-*iH*<-iallv I'haracterizA^d by tln» occurnMi<«* in tin* bn^Mling M*as(ui of 

•inlj* such as (*tp'tony.r mninhsi^ Co In/* im i hnn nf tn , (' tilntlinnu' 
ttt»f«r» Apheloroma rourhL ri/nnnffs, and tt.nnui, Pijtiln nn snhuciis^ 
V'tr^tf plmnheiiM and Htvphrn.st^dnd Pstiltiifmins phnnhi //vjind Unifflf; 
md <>n the plains by such bree<ling species as Pnthisnttfs ntnnhinns, 
VumenhiS longirostriM. Cliordeih's henn/'L PoonicH ronfuiM^ and 
ytr^'oris leueol(9!fna. 

i€K 21^—4)6 3i 3 
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In the mountains and rough country some of the most characteristic 
mammals of Upper Sonoran zone are Ovis mexicana^ OdocoUeuM 
couesi and canus^ Citellus grammnrus and couchi^ Peromyscta 
rowleyu atticateri^ and laceyi^ Xeotoma attwateri and albigulu^ and 
on the plains Antilocapra amcrieana^ Odocoileus macrourus^ Cyiwmp 
hidoriciam(s^ CitelhiH pallid us^ Onyehomys palleacens^ Perogimthu 
paradoxus and copei^ Perodipus rkhardsoni,, Lepus melanotis^ Vulpa 
velox^ PntoriuH m gripes. 

Inchiding both plains and mountain slopes, the Upper Sonoi 
zone in Texas is characterized by the following species : 



MAMMALS OF UPPER SONORAN. 



Ovis inexicanus. 

Antilfjcapra nmericana. 

OdocoUruft couesi. 

Oilocfjilcus vinjinianuH macrourus. 

CitclUm variegatus. {/nnnnnirutt. 

Citi'Uuit r. couch i. 

CiteUuH tridcccmliticatus palUdus. 

Citellus spilosoma marf/itiatus. 

CynomyH ludovicianus. 

Onyehomys leuco(jaster pallcHcens. 

Perom yseus sonorieusis. 

Peromyscus roirleyi. 

Perom yscus attwateri. 

Peromyscus hoylei laceyi. 

yeotoinii atttrafrri. 

yeotoum (ilhitfuhi. 

Thofitoiiiffs hnileyi. 

Pcroynathus Jlavcsccus copei. 



PerognathuH hispidus paradoxus. 
Perodipus richardsoni. 
Lepus texianus melanotis. 
Lepus arizonw minor (mainly Loi 

Sonoran). 
Lepus pinetis robustus (mainly 

sition). 
Felis hippolestes aztecus. 
Lynx baileyi. 
Catiis griseus. 
Canis nehraeensis. 
Yulpes relox. 
Irocyoti cinereoargenteus scotti (i 

I>ower Sonoran). 
/' M tori us n igripes. 
Spilogale interrupt a. 
Mephitis mesomelas varians. 
Taxidea taxus herlandierL 



BIRDS OF UPPER SONORAN. 



.\ u m en i us longirostris. 
l*od(txo<'y!< tnontan us. 
Cyrtonjf.r niftntczunHr fncarnsi. 
Arriit'itcr ('(ntpcri. 
Chftnfrilrs rirt/inianus henry i. 
CaI(ttIior(i.r lucift r. 
Cn lif/riHi clcnicnrid . 
TrochiluH aU.rniuUl. 
Phahi uoptiJus nuttulli. 
Acrnudutin ni( ItiiioJrticus. 
Tyrounii>i rcrtUnJia. 
Otncnris iilitcstris frucohima. 
AphrJfHonia irnndhousci. 
ApUrUteonia cynnotix. 
.yphrUfcoinn icratia. 
Aphcloconta sicbcri courhi. 



Cyanoeephalus cyanocephalus. 
Icterus hullocki, 
Sturnella magna neglect a. 
Carpodaeus mexiranus frontalis. 
Spizella socialis arizonar. 
Aimophila rufieeps scotti. 
Pipilit fuscus mesoleueus. 
Cyauftspiza am (ma. 
Zaniclodia mclamtcephala. 
Anipcli-s ccdrorum. 
Virco sfplitarius plumheus. 
Virco gilrus straiuHoni. 
Troglodytes aedon aztecus. 
Hwolophus inornatus griseus. 
pHultripa rus plu m heus. 
Psaltriparus melanotia Uoydi. 
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grazing will long continue to l)e the chief industr}-, the introduction 
of successful crops will be of the greatest advantage to the stockmen. 
Most of the region is seniiarid, with only sufficient rainfall for a gcxxl 
stand of native grasses, but by intelligent nietho<ls of handling the ; 
soil, deep plowing, dust nuUch, and a system of cross- furrowing to ' 
utilize all the water that falls on sloping areas many kinds of fruits 
and other croj)s will thrive without irrigation, ^^^lere irrigation is j 
possible, however, as it is in many placets along streams or by means 
of water storage, artesian wells, or pumping, the returns will, of 
course, lx» far more certain and abundant. 

Foi' lists of cereals, fruits, nuts, and miscellaneous crops adapted 
to Upi)er Scmoran zone see Life Zones and Crop Zones, pages 37-tOL 
This is preeminently the zone of standard varieties of apples and of 
many other fruits and grains. It is the only zone of any extent in 
Texas adapted to the sugar bcH*t for the manufacture of sugar. 

TSAKSinOH ZONE. 

The Transiticm is the most restricted and broken of any zone 
the State, being confined to the Chisos, Davis, and Guadalupe 
tains from about (),000 feet on northeast slopes to the tops of the 
ranges, while between these mountains it is divided by wide strips 
of rj)per Sonoran zone. It is well marked in each of these rang«; 
by its most characteristic tree — the yellow pine (Pinus pofufcrosa)^ 
but in each is characterized by a different combination of plants and 
animals. Although the home of the wild potato (Solannm f. horo/Je)^ ' 
it is too rough for extensive agriculture and is important mainly for ■ 
its tinilMM* and for the hidden sources of streams that break out at . 
lower levels. 

Ill the (fuadalupe Mountains the Transition zone mammals are: 

Ofiaroilnis (hcfnionNsf). Thomomyn fulvus. 

Eutnmhis ciucrvintUix niniprs. Jjvpuif pinctis rohufttwt. 

Xrotoma nicricafiii. I'rsuff (amcricauHsf), 
Microtns nicrU-nnus (jmuUiiuiwuHis. 




\S 



In the Davis Mountains: 

(hl(n'ffilru.s sp. — - / Jjcpiis pinctis robiixtus. 

\('i)toma nir.iii'nini. I'rfdts ainrricannH atnhlircpBm 

'Ilnnnonij/s fitlrns trj-cnsis. f rsus htn'rihilis horriiTWi, 

F.ntUlzini sp. -/ VrspvrtUk) f uncus. 

Jn the (1iis(>> Mountains: 

(><liK'oH('u^ coiic'si. Lrpus itiiirtis rohustus, 

\f'otoni(i i nn'.ricanaf). I rsus a. anihUcepn, 

SiipiuHlnu (tchrfffpiathus. Vrspcrtilio f uncus. 

The lists of bnHMling birds of the Transition zone show little varia- 

iion in the Guadalupe, Davis, awd CVvvio-^s \wQ\3Avtains^ and more 
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Of the Davis Mountains: 

J*iiius p(tn<lcnhsa. QuerruM cmoryi (dwarf foniO. 

Junius fffj-ili.s. PrunuH seroiina acutifoUa, 

Acer f/niiHlidrntatitin. Rhamnus purKhiana. 

Qucnus Irucophiflla. Hyniphoricarpos {longiflorunt). 

Qmrciis nonnncvivntiu. SoUinum tuhoroHum borcalc. 
Qncrrus (/lisro (dwarf form). 

Of tlio Chisos Mountains: 

J*inus pondrrofta. QHercus cmoryi. 

J*t<ru(lfttsitf/a nutrnmata. QiwrvuM tcxana. 

Cu/trcssiis arizoniva. Prunuft h. avutifoHa. 

Acer f/randiih'Htatuui. Rhnmuun purMhiaiia. 

Qiirrrus f/risra. Symphoriairpos (lotiffi floras f). 

The Transition area is so restrictod in Texas as to l)o of compan- 
tivcly little a^Lrncultural importance, especially as it lies within the 
arid sintion of tli(» zone. Its greatest value, aside from its native 
timber, will !>(» found in its adaptation to the culture of northern 
IVnits, varieties of a])ples, j)ears, cherries, plums, gi'ajH»s, and Ix^rries 
lliiit will never j)rove successful elsewhere in the State. 

For list of fruits that have Ihhmi grown suc(*essfully in arid 
Transition zone in western Montana, eastern Washingt<m and Ore- 
gon, and in i)arts of Idaho and Utah, sih* Life Zcmes and Crop Zones, 
pa<r<'s 1^5-27. i 

CANADIAN ZONE. 

In the Davis Mountains a thicket of Populus tremuloidrft along 
the nortluMist base of a high cliff near Livermore Peak indic^atft^ a 
nirre trace of Canadian zone, while a single sj)ecimen of the hoary 
i)at. shot as it came down one of the gulches near the northeast Iw* 
of I.ivermore Peak. July 10, strongly suggests that this Canadian 
/one sjM'cies was on its breeding ground. X uttallornis hon^alh and 
Lihi'iti riirr'trostni st r'nkland't s(HM» in the Chisos Mountains in June 
were probably bree<ling there, while X ntUiUorhin horenlh and inimi- 
tiire J tiiui, finr.s<f/ls, obs<'rved in the (luadaluix* Mountains in Awgn^* 
mav <»r mav not have been miirrants. 
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REPORT ON THE BIOLOGICAL SURVEY COLLSOnON OF JJZABSH 

AND SNAKES FROM TEXAS. 

'I'he Piological Survey collection of reptiles in the ITnitcd States 
National Museum e(»ntains IW) sj)ecimens from Texas, including H^ 
sjHMimens and *M s|H»eies of snakes from HI localities, 252 si>ecinien> 
and :i'J specic^s of lizards from l(i7 localities. No attempt has Ix'en 
ma<le to identifv or include the turtles and batrachians. The mate* 
rial has U'cn gathen'd by the field assistants of the Survey as oppof* 
t unity offered in connection with other work, but none of the ool' 
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lectors has made a specialty of reptiles. Until a systematic field 
study of these groups is taken up, we can not expect to know much of 
the distribution and habits of the sjx^cies; but so much that is vague, 
rrmneous, and misleading has been published, especially in regard to 
the Texas region, that it seems doubly important to put on record all 
definite l(K'alitit»s from which specimens have been .positively iden- 
tified. Every si>ecimen in the presc»nt collection is fully labeled with 
exact l<K*ality, inchiding altitude in the case of most specimens from 
the mountains, date, name of collector, and in manv cases notes on 
hibitat. Only a knowledge of the country is requisite to enable eacli 
qtecinien to Ik» referred to its proper zone. Of some species there are 
ipei'iniens from enough localities to determine with considerable 
Mcuracy their range and zonal position in the State, but of many 
others the few records will Ix? useful mainlv in future works of 
broader S4f:)i)e. 

But few of the collectors' field notes on reptiles, when unaccom- 
pinieil by s|>ecimens, have lK»en made use of owing to tin* danger of 
omfiising closely related species, and when such notes are used they 
■re carefully distinguished. In a few easels the records of si)eci- 
iKns in the United States National Museum collection from l(K*ali- 
.fe of peculiar importance are given separately. References to pub- 
fishe<l riH-ords usually are avoided. 

To Dr. I^eonhard Stejneger I am greatly indebted for identification 
liif the sp<*cimens. With the aid of his assistant. Mr. Richard G. 
Fiine. I was able to simplify his task in many cases by nuiking pre- 
fiminarv determinations.^ 

laolif carolineniis Cuvier. C'an)lina Chameleon. 

. Tliis littli* chanjeleon-like lizard is repres(»nted in the collection by 

^ecimens from Waskom, Joaquin, Sour Lake, and (\)lunil)ia, and I 

hive seen it in abundance at Jefferson and Tim])soiK but never in the 

'tfeitern half of Texa 

I 

; Cntaphytui coUaris (Say). Ring-necked Lizard. 

■ Spwimens of this l)eautiful lizard from Wichita Falls. Henrietta, 
XiiDii, (lail. Castle Mountains, Fort Lancaster, P^V(l(»ricksl)urg. and 
Kork Springs, Tex., and from Roswell and Santa Rosa. N. Mex., 
'^rry the range of the species over the middle plains n^gion of Texas, 
the region lying betwetm the Pecos Kiver and th«' ca>tcru timbered 

•A<l4ntioniil Hpeoiiiieiifl identitUNl l»y Mr. r.-iiiir mikI mysoli* <1nriiii: I»«Mtor 
'teJneiPpr'H alwieiK'e are h8 follows: F'roiii S<nir Lnk«*. ("nttnlus hnrri'lux, f'al- 
^'peltiw ohnoletutt* AgkiMtrotfon rotit^n'trij'. Stnrrriti fhkajfi. Sfcioinn'm* ooitfut- 
MiiM. AnoliM eamlinnntiM: from Ileinpstend. Tntpidnrtonimn llnvntum: fnnii 
*«piiii, Eutainia plrffann marriana and Scrh,}ioruH Hitinuxus florhlaniix: from 
^Mlibiim, Heterodon nanU-un and LioiivUia vvnialiH, and from Cleveland. 
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country. The above localities lie near the junction of Upper and 
Lower Sonoran zones, but this lizard inhabits at least a part of both 
zones. Fourteen out of the 15 specimens referred to collaris have 
the single row of interorbital plates. One sjx^cinien from Miami has 
two full rows of interorbitals, but with the large supraoculars and 
blunt nose of collaris. 

Crotaphytus collaris baileyi Stejneger. 

Nine specimens of Crotaphytus from eight localities are referred 
by Doctor Stejneger to hnlleyl. They are from Comstock, Alpine, • 
Paisano, Chisos Mountains (west base), Davis Mountains (east base), . 
Toyali, 70 miles north of Toyah, Tex., and one from the east base.; 
of (juadalupe Mountains, west of Carlsbad, N. Mex. These locali- : 
ties are near the junction of Upper and Ijower Sonoran zones. Fiye 
of tlie nine specimens from Comstock, Paisano, and Chisos Mountains 
and two from the Davis Mountains are typical haileyi^ with two full' 
rows of interocular plates, small supraoculars, and relatively narrow, 
muzzle. The specimen from Alpine has the interoculars joined inti 
single row, but otherwise possesses the characters of haileyL 
specimen from the (luadalupe Mountains and the two from Toyah 
and 70 miles north of Toyah have the interoculars joined in a si 
row and other characters intermediate between baileyi and col 
Considering the close relationship and evident intergradation of 
two forms, it seems best to follow Witnier Stone in placing haUef?^ 
as a subspecies of collaris,^ 

Crotaphytus reticulatus Baird. 

Lloyd collected a specimen of this rare and apparently very locally 
distributed lizard at Rio (irande City, Tex., May 28, 1801. 

Crotaphytus wislizenii Baird & (iirard. leopard Lizard. 

A fine, large individual of this big, spotted lizard was shot near 
Boquillas, in the (treat Bend of the Rio (xrande, by McClure Surber, 
and Cary and Ilollister each collected a specimen near Toyahvale, in 
th(» Pecos Valley. The species is not common and occurs only in the' 
low, hot valleys of extreme arid Lower Sonoran zone. i 

Holbrookia texana Tioschel. ] 

This most brilliantly colored of the Texas lizards is represented 
by 11 specimens from the following nine localities: Fort Stockton. 
Adams, Toyahvale, Pecos River (5 miles west of Sheffield), Dans 
Mountains (east base), Bo(|uillas, McKinney Spring (BO miles south 
of Marathon), (^omstock, and Benbr(K)k. It is a common and con- 
spicuous species over all the hot, bare Lower Sonoran desert of 
western Texas and as far up the Pecos Valley as Santa Rosa, N. Mei 

fl Proc. Acad. ^at. ^cV. V\\\\v\., \^^«^, 30. 
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This .sjjwies is so similar in both general appearance and habits to 
f'tilltJUiHriiM dracouoltleH^ the * gridiron-tailed lizard ' of the Death 
Villev country, that I never noticed the difference Iwtween them 
until I>cK't<>r Merriam pointed it out in a In^autiful colored study of 
Holbrookhi trxana made bv Fuertes in western Texas. Few animals 
|i<K«.6ss more wonderful protective markings than these* bar-tail vl 
lizanls. As they dash away, well up on their legs, with tail curled 
oTer the l)ack, exposing their brightly colored sides and the black 
and white l)arred lower surface of the tail, they are strikingly con- 
^icuous, until, stopping suddenly, they flatten themst»lves on the 
ground, when the sju'ckled back blends into the earth colors and the 
lizards are lost to view. 



propinqua B. & G. I^ong-tailed Tlolbrookia. 

Then* are 15 siK»cimens of this slender-tailcMl IIoll)rookia from five 
locmlities in southern Texas: Brownsville, Sauz Ranch, Santa Rosa 
Banch and Pa<ln» Islan<l in Cameron County, and King's Ranch in 
Xueces Count v. 

Silbrookia maculata Girard. Spotted-sided IToll)rookia. 

Tlie rollection contains 19 si)ecimens of this little, short-tailed 
rd from the following eight localities in Texas: Mouth of Devils 
liTer. Fort Stockton, Fort Davis, Alpine, Paisano, Dinunitt (45 miles 
iDoth). Henrietta, and Amarillo. places lying some in Upper and 
•Mne in Lower Sonoran zones of the arid and the s(»miari(l regicms. 
A|)pan»ntly the s|>ecies has not been taken south of Devils River and 
San Antonio. 

Ubrookia macnlata lacerata Cope. Spotted-tailed TIoli)rookia. 

One ^iM*cimen of the spotted-tailed lizard from Cotulla, two from 
15 nnh»s west of Japonica, and one from 'J5 miles southwest of Sh(T- 
*ood considerably extend the southern and western range of th(» 
Stecies. Apparently it Indongs to Lower Sonoran zone. 

Hi itanibnriana B. & (r. 

Specinjens of this little lizard from El Pa^o. Pecos City, and Fort 
\ Stockton carry its range across the extremely arid part of Lower 
^inoran zone in western Texas and mark the eastern limit of a 
widely <listributed s|)ecies. 

Vta omata B. & (r. 

Twelve NiK»cimens of this little li/anl are from tli<' following locali- 
ties in wi*stern Texas: Mouth of P<»cos. Langtry. Ingram, Chisos 
fountains, Altuda, Paisano, and Fort Davis. Th(» Cliisos Mountain 
^rerimen wa.s taken at 0,0(X) f(H't, and the four Fort Davis sjHM'imens 
It approximately 5,700 fei»t, in th<* midst of FpiM»r Sonoran zone. 
Utuda, Paisano, and Ingram are at the lower edgy: of Uvvi '/.ovvv!, wlvvW. 



42 NORTH AMERICAN FAUNA. [No. 26. 

Langtry and mouth of Pecos, as well as the type locality of the spe- 
cies. I>e\nls River, are just l)elow the edge in Lower Sonoran. How- 
ever, enough Up|x»r Sonoran s|>ecies of plants cling to the cold walls 
of side canyons in the Langtry, Pecos, and Devils River country to 
account for the presence of such rock -dwelling species, and I am 
inclined to consider the range of this lizard as strictly Upper Sono- 
ran, at least in Texas. If all the southern Arizona and California 
records of the species art» correct, it is certainly Lower Sonoran in 
that region. 

Scelopoms torquatus poinsettii ( B. & G.). 

This splendid, l)ig, scaly i-ock lizard is represented in the collection 
by 14 specimens from the following localities in western Texas: 
Japonica, East Painted Cave, Marathon (50 miles south), Chisos 
Mountains (0,000 feet), Paisano, Davis Mountains (5,700 feet). Fort 
Stockton, Castle Mountains, near Toyah, and Guadalupe Mountains 
(south end of Dog Canyon, at about 6,700 feet). The species ranges 
throughout the width of Upj^er Sonoran zone, but in many places 
(!onies well into Lower Sonoran, as at Tovah and Fort Stockton. 

Sceloporus clarkii B. & G. 

The collection contains but 4 Texas specimens of this big scaly - 
lizard — 3 from Boquillas and 1 from Langtry. Both localities arer 
on the Rio (irande, in extremelv arid Lower Sonoran zone. 1 

Sceloporus spinosus floridanus (Baird). 

Eighteen specimens of this medium-sized Sceloporns from southern 
Texas come from the following localities: Seguin, Ingram, Browns- 
ville, Rio Grande City, Lomita Ranch (6 miles north of Hidalgo)^ 
Devils River, Langtry, and Pecos River (50 miles from mouth), 
which carry its range across the State in Lower Sonoran zone. 

Sceloporus consobrinus B. & G. 

Six localities in Texas are represented by the 8 specimens of this 
medium-sized Srelopovun: Joaquin, Sour Lake, Kerrville (Lacey's 
Ranch), Santa Rosa (Cameron County), Langtry, and Fort Davis. 
The i-aiige of the species apparently covers nearly the whole State 
where there are trees, in lK)th Upper and Ijower Sonoran zones. 

Sceloporus dispar B. &. G. 

Lloyd collected 5 specimens of this little slender Sceloporus at 
Ijoniita Ranch, (> miles north of Hidalgo, in June, 1891. 

Sceloporus merriami Stejneger. 

This l)(»autiful little ScelopovHfi^ which Doctor Stejneger has just 
descrii)ed as new,'^ is rej^i'esented by 5 specimens, 2 from the East 



flrrcM-. Hlol. SiM'. Washinjjton, XVIIl, p, 17, Feb. 5, 190i. 
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TfintcHl Csivo, nnir tho Rio Grande, a mile below the month of the? 
Pwijs: 1 fn>ni (\>mst<K*k: 1 from the Pecos Ifiver (^invon, 55 miles 

m 

iH)rtli\v4»>t «»f (\»mst<M*k, and 1 from Bof|niilas, in the (ireat Bend of 
iltf Kio (rrande. AppanMitly the s|KM*ies is confined to the rocky 
wall^ of the ranvons of the Rio (irande and Pecos rivei-s. 

Phrynosoma comutum (Ilarhin). Horned Toad. 

Tlii^ cunimone^t and Kindest -horned species of the Texas horned 
I««<l< i- rcprcs<»nt«»d by specimens from El Paso, (irand Canyon of 
Kin (rrande. Alpine, Altnda, Valentine, Davis Monntains (east l)ase), 
Tovahvjih' CJO miles southeast). Fort St(K*kton, Fort Lancaster, 
I'aihtct] C'ave>, Carrizo, Roma, Rio (Irande City, Sanz Ranch (Cain- 
fnm Connty). Kind's Ranch (Xneces Comity), Corpns Christi, Cen- 
ter Point. IJano, Dimmitt, Henrietta, and Tascosa.and from Antioch 
tn<l Vir^rinia Point in eastern Texas, a series of localitit's cov(»rin<r at 
!«i>t tlic wholr arid I^ower Sonoran zont* of the Stat«» and «»xt(»ndinfr 
im*pdarly into the hinnid eastern division. (\)nsideral>le variation 
kiwevcr. ap|K»ai"s within this ranp\ The thn^c s|M»cimens from Vir- 
fiiiia Point and one from Anti(M*h are mnch darker than anv of the 
«>thir^, with sharply marked face bai-s and «rray, thickly spotted Iwd- 
ii«>. while thos<» of the np|H»r Rio (irande Valh'v, El Paso, and Rio 
(iranilc Canyon an* the lightest and brightest colored of all, with 
ittm»w fa<i' bars and white In^llies. The transition from these ex- 
trvnit*^ is <rradual across the State, bnt the dark individnals from the 
n>t«'ni hn-alities, the ^ray om^ from the urassy plains, the strongly 
; markcil ones from the Pecos Valley, and the paler specimens from the 
Ri« (irande Valley, indicate color forms comparabh* with th«» <iib- 
^ipH'i^k* of horned larks fouml bn^edin^ in re«rions of corresj)ondin<r 
<lilT(*nMitiati(m. 

Arynosoma hemandeii ((lirard). 

Tlii> nisty-brown horned toad with short, stubby horns !>. n»pr(»- 
*ntiH| in the (*olhK*tion by a sin^h* specimen from Texa>, coll(»cied at 
•Umt 7,(NK) tiH^t altitu<le in the M)iitbern end of the (inadaln]x^ 
Mountains. Farther north it is abimdant in Cpper Sonoran and 
Triin>ition zones. 

Fhrynoioma modeitum (iirard. 

\Hittfi Niotlf'Mta of i\}\H* and ntli«Ts. 

>jMM-iniens of tliis little ^ray, -hort-horne<l horn«'d Unu] from th(» 
*M Ikih* of the Davis Momitain.-. in mil*- -outh of Alpine, -jo niih-; 
'i'»rtli\ve>t of T«)vah, Salt Valh'v, at we-t ba^e ni (liiadabipe Moun- 
^ain^, and Bi^ Sprinp^ carry tlu' ran^<' of tli«' ^jMM-ir- w«»ll ov«'r the 
>ri<| n*j;ion of wi^stern Texas in a s«'rii- of localities where ['pjH'r 
' anil liower Sononin s|M»cies are more or le-y inixtMl. Appaivntly the 
*J)ecies l)elongs to I»w(t Sonoran zone and extentls to its extivme 
>i|)|)er limit 



44 NORTH AMERICAN FAUNA. [No. 25. 

A specimen from the west base of the Davis Mountains is rusty 
brown instead of ashy gray, like those from other localities, a 
peculiarity of coloration agreeing with the brown Crotahis lepidus 
from this lava soil region. 

Coleonyx brevis Stejneger. Gecko. 

A single specimen of this odd little brown and yellow lizard was 
collected by Merritt Gary at Sheffield, August 9, 1902. 

Ophisaurus ventralis Linn. Glass Snake. 

The glass snake is represented by two specimens from Texas, one 
collected by Lloyd near Santa Rosa, Cameron County, and the other 
by H. P. Attwater and W. H. Rawson, 3 miles north of Kernille. 
Thes(» localities help to fix a western limit for this legless lizard of 
the I^)wer Sonoran zone of the Southeastern States. 

Gerrhonotns liocephaln'' inf emails (Baird). 

A single specimen of this glassy smooth lizard was collected m the 
Chisos Mountains at approximately 0,000 feet altitude in Upper 
Sonoran zone. It was nosing about in the dry leaves under scrub 
oaks on the mountain side in the manner peculiar to the individuals 
of the germs. 

Cnemidophorus tessellatus (Say). AMiip-tailed Lizard. 

This species is represented by specimens from Boquillas, Langtry, 
Fort Stockton (85 and 45 miles west), Castle Mountains, Monahans, 
and Van Horn, all of which localities lie in the extremely arid Ijower 
Sonoran zone of western Texas. They mark the eastern limit of the 
known range of the species. 

Cnemidophorus perplexus B. & G. 

Two specimens of this species were collected by Cary, one at Pecos 
and one 4 miles west of Adams, in Pecos County. Both localities are 
in Lower Sonoran zone. 

Cnemidophorus sexlineatus (Linn). 

The collection contains specimens of this eastern species of the 
whip-tailed lizard from Waskom, Long Lake, Nacogdoches, Henri- 
etta, Canadian, and Padre Island. 

Cnemidophorus gularis B. & (i. 

This seems to be the commonest and most widelv distributed of the 
wliip-tail(»(l lizards in Texas. There are specimens from Brownsville, 
Lomita Kaiuh (Hidalgo County), Kio Grande City, Roma, Carrizo, 
Cotulla, San Diego, near Alice, C()ri)us Christi, Cuero, Kerrville, 
Fort Lancaster, Fort Stockton, Devils River (near mouth), Comstock, 
Painted Caves, Paisano, and Marfa, and up the Pecos Valley in Nov 
Mexico to S.'inta Rosa and Ribera. *A\\\oy\^ these localities Ribera is 
the only one fairly out of Lower Soworvxw 7*o\\^. 
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Idolopitma laterale (Say). 

Spwiiiieii-- of this little slender Eumeces-like lizard from Waskoiu, 
in northeastern Texas, and from Velasco, near Columbia and near the 
mouth of Xavidad River in southeastern Texas, do not extend the 
nii'r** <»f tht» sjK^fies, which appartMitly covers all the eastern part of 
the State. 

Euneces quinquelineatus (Linn). 

Hollir^ter obtained a sj>ecimen of this sjx^cies at Joaquin, near the 
cisitern lK>uiidarv of Texas. 

lueces guttnlatus (Hailowell). Skink. 

Carv colltHrted a s|>ecimen of this Htth> skink at the east bas(» of the 
Divis Moiuitains, '20 miU\s southwest of Tovahvale, at about 5,000 
lft*t, and I t<K)k one at 0,800 fe<»t in the south end of the (luadalupe 
Mountains, well toward the upi)er edge of Upi)er Sonoran zone. 

[Iniecei obsoletui (B. & G.). Skink. 

I A s|M»cimen of this larger skink was collected in the southern end 
ff the (fuadaIu]K^ Mountains, at 0,800 fiH.'t, in the same locality with 
the little tjtfttuhttuH, 

fameces brevilineatni (^ope. 

Lloyd coUected a single specimen at Paisano '' in a (himp fernery 
i5;y)0 f4»et." Co|x» records it fnmi llelotes Creek (the type locality), 
00 the front line of hills 20 miles northwest of San Antonio, and from 
i*tr Fort Concho (across the river from San Angelo)." AVhile these* 
loralities lie at the upper edgi» of Ix>wer Sonoran zone the s|H>cies, if 
tn inhabitant of damp gulches, may well belong to Upper Sonoran. 

Kidophis rei^alii H. & (r. King Snake. 

A s|MM*imen of this little spotted-U'llied snake was collected in the 
I CluMh. Mountains at 5,000 ftH»t, June 8, 1001. The two previously 
\ t^-onlecl loralities for Texas — VorX Davis and Kagle Sj)rings'' — are 

wnth cloM» to 5,000 feet and, like the Chisos Mountain locality, at the 

Hge of rpix*r and Lower Sonoran zones. 

(eterodon naiicui B. & (t. Ilog-noxMl Snak(>. 

SjMH'imens of the hog-nos<»d snak(» from Cameron County ( Kl 
Malioncillo), Sycamore Creek, North Llano Kiver. Wa>hl>urn. and 
Anmrillo carry its range over the whole* north and >outh lrn<rth of 
^he State through Ijower and CpjM»r Sonoran Z(Mies in tin' M'miarid 
^pgion. It is not a ccmnnon or conspicuous species, and with the 
Exception of the .spt*cimens collected, I have not s<»en it in Texas. 

•Ann. Hop. V, S. Nat. Muh. for IKIIS ( liNMi), p. ci'm. 
» Ibid., p. 745. 
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Heterodon platirhinos I^treille. Blow Snake. 

A single immature >i>ecimen collected by Lloyd, at Matagorda, 
Joes not add much to our knowleilge of the range of the species, 
which apparently covers eastern Texas and reaches west to the Pecoa 
and Devils rivers. All the Texas reconls are from Lower Sononin 
zone, but farther east the species also ranges across at least Upper 
Sonoran. 

Opheodryg aestivus (Linn.). Hough Green Snake. 

The little green snake is represented by 8 s|)ecimens from CorpoBi 
Christi, Kerrville, and Rock Springs. From a range over the whok^ 
eastern or himiid division of I^)wer Sonoran zone the species appar- .' 
ently reaches in Texas its western limit. It does not enter the plains; 
region nor the arid region except where brushy gulches enable it to ; 
cross the rough country south of the lower arm of the Staked Plains 
The specimens from near Kerrville and Rock Springs were taken in 
gulches with such vegetation as i)ecan, sycamore, elm, black cherry, 
oak, and abundant underbrush. 

Liopeltis vemalis I)e Kay. Smooth Green Snake. 

A specimen of the little smooth green snake was collected at Wash- 
burn bv Gaut in July, 1904. 

Bascanion flagellum Shaw. Whip Snake. 

The coach whip or whip snake is represented in the collection bjr' 
specimens from Matagorda, Matagorda Peninsula, Padre Island, and 
the (^hisos Mountains, and bv a flat skin from Devils River. A\Tiile 
apparently distril)uted over the whole State, the species is most 
iibuiidant, or at least most friMpiently seen, in the half brushy, half 
open arid n^gion, wliere it is one of the commonest snakes. 

Bascanion ornatum B. & G. 

Two specimens of this rare species were collected in Texas, one ail 
the head of Devils River, bv Carv, the other on the Rio Grande, 8 
iiiilcvs soutli of Conistock, by Ilollister, both in July, 1002. Hollister 
wrote on the l)ack of the lalnd of his sjx»cimen, " Up in- bushes." 

Cope records the species from two localities only, '* Western Texas 
mikI *' Howard Springs, Texas/''' 

Drymobius margaritiferus (S( Idegel). 

Iih>yd collected a single specimen of this species at Brownsville on 
Jnlv 17, ISDl. 

Callopeltis obsoletus (Say). Pilot Snake; Mountain Black Snake. 

A specimen was collected bv Llovd, near the mouth of the Xueoes» 
Xoveniin'r 21, ISDl, and another by (taut, near Sour Lake, April 1% 



o Ann. Uei). II. S. Ni\t. Muh. tor \H*^^ VV;^^^^ , V^ ^^V. 
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The following letter from Mr. Mitchel accompanied the specimen 
and 8 of the well -developed embryos: 

Thi.s suake was captured with 3 others in a salt marsh on Carrancahua Bay. 
C'alhoun County. It toolv to the salt water freely. One had 4 small mullets in 
its stonuuh, another some fiddler crabs. The other inclosure is part of the 
womb of one of the snakes, showing embryos. She had 4 on one side and 10 on 
the other, 14 in all. 

Storeria dekayi Holbrook. 

Lloyd collected a specimen of this little brown snake at Barnard 
(^reek, west of Columbia, March 4, 1892, and Gaut collected one at 
Sour Lake, March 14, 1905. 

Eutainia elegans marciana (B. & G.). Garter Snake. 

There are sj^ecimens of this plain little striped snake from Browns- 
ville, Santa Rosa Ranch (Cameron County), Corpus Christi, Vic- 
toria, Seguin, Sycamore Creek, Devils River, Paisano, and Boquillas 
It is the common garter snake of the whole arid Lower Sonoran zone 
of western Texas, api)arently reaching its eastern limit at Victoria, 

Eutainia proxima (Say). Spotted Garter Snake. 

The collection contains 12 specimens of this garter snake from 
Brownsville, I^mita Ranch (Hidalgo County), Sycamore Cred[, 
Corpus Christi, and San Antonio River, near San Antonio. Thf 
species apparently has a wide range, including most of Texas. 

Eutainia cyrtopsis Kennicott. 

One specimen of this beautiful garter snake with black nuchal 
spots was taken in the Davis Mountains, July 12, 1901, at about 5,700 
feet, in Upper Sonoran zone. 

Tropidoclonium lineatum Hallowell. 

(iaut collected a specimen of this little striped snake at Hemp- 
stead, February 28, 1005. 

Tantilla gracilis B. & G. 

I collected a specimen of this tiny brown snake at Lacey's Rand, 
Ilea I* KeiTville. May 5, 1899. The si)ecies has been recorded from vi- 
rions localities in eastern and southern Texas in Lower Sonoran zone. 

Elaps fulvius (Linn.). Coral Snake. 

Four sj)eciiiiens of the coral snake from Brownsville, Corpus 
Christi. Cleveland, and Kerrville nearlv double the list of definite 
localities for the State. C'ope records the species from IndianoU. 
San Diego. Foit Clark, and Hempstead, but his records for Cameron 
County, Uio (Jrande, and Rio Pecos are too indefinite for practical 
purposes in outlining distribution. A live specimen sent to Docto! 
Stejneger from Beaumont, December 4, 1903, carries the range of tlM 
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sf)ecies nearly across the State in both humid and arid Lower Sono- 
nn zones, but the Cleveland and Beaumont specimens are much 
«larker and richer in coloration than those from farther west. 

Fortunately this is not a common si:)ecies in Texas. I have found 
it hilt once in the State. From its lx?autiful colors and harmless ap- 
jjnirance it is likely to Ik? handled carelessly, and its bite is dangerous. 

igkistrodon piscivoms (Lacepede). Cottonmouth; Water Moccasin. 

A sin^rle sj)ecimen of the water moccasin, collected by William 
Lloytl at the mouth of Devils River, Septemlx»r :^4, 1890, slightly 
extends the known range of the spcHMes. (Indianola and Eagle Pass 
in* the westernmost reconls given by Cope.") A specimen collected 
iji the Hig Thicket of Lil>erty County was lost, but I could not have 
Ut?n mistaken in its identity. 

ifkittrodon contortrix (Linn.) Copperhead. 

A s|x*cimen of the copperhead collected by H. P. Attwater near 
Sin Antonio and three others collected near Kerrville, Arthur, and 
Sour JAike help to fill out the range of the sj)ecies in the State, (^ope 
rpi'onls it from CcK>k County, Sabinal, and betw^een Indianola and 
Stn Antonio.'' All of these localities are in Lower Austral zone. 

iBtmrni catenatni coniors (B. & (1.). Massasauga. 

There is a single specimen of the massasauga in the Biological Sur- 
w- collection, from Santa Rosa, Cameron County, Tex., collected by 
Uovd in 181)1. 

botalui horridns Linn. Eastern Rattlesnake. 

Gaut collected a specimen of this rattlesnake in the Big Thicket, 8 
miles northeast of Sour Lake* April 1, 1005. 

Crotalus atrox B. & G. Western Diamond Rattler. 

Thi^, the largest of the Texas rattlesnakes, ranges throughout at 
l»st the arid part of Lower Sonoran zone of Texas. In the collec- 
tion thert» are specimens from Corpus Christi, Japonica, Devils River, 
ConistCK'k. Sycamore Creek, Eagle Pass, Langtry, and Bcxjuillas, and 
Wn as far up the Pe<*os Valley as Santa Rosa, N. Mex. Mr. Cary 
•Iso saved a flat skin from Pecos, Tex., and Doctor Fisher one from 
Colorado, Tex. Specimens recorded by (\)pe ' from Indianola, San 
Antonio, and Brazos River apparently mark the eastern l)(»rdt»r of 
the kiiow*n range of the sjK»cies. I have nevei found it in eastern 
Texas. 

Thrciiighout its Texas range this is the conunonest rattlesnake. 



• Ann. Uep. V. S. Nat. Muh. for ISDS (UkM)). i>. 1U*m. 
» Ibid., pp. 1i:{7aiid 1138. 

e Ibid., p. um. 
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While it is often reported as excessively abundant, I have nevi 
more than a dozen individuals in a season's field work of fou: 
months in its favorite haunts. Over most of the range we dc 
more than an average of one or two in a month's field work. 
18-days' camping and collecting trip — April 24 to May 11, 
from Corpus Christi to Brownsville and return, we saw oi 
rattlesnakes, where we had been led to expect hundreds; and 
region of dense cactus beds and thorny thickets they find perft 
tection and probably reach their maximum abundance. Sjx 
from extreme southern Texas are reported by the residents as 
ing a length of 11 to 13 feet; but the largest specimen I ha 
alive measured only 50 inches in length. 

Crotalus confluentns Say. Plains Rattlesnake. 

This small, dull-colored rattlesnake is represented in the Bic 
Survey collection from Texas by one specimen from Amarillo, 
Staked Plains, in Upper Sonoran zone. I am familiar wi 
species on Upper Sonoran plains of New Mexico and Nebrasl 
have not found it elsewhere in Texas. The specimen colloc 
Captain Pope (No. 4962, U. S. N. M.), and labeled "Pecos 
Texas," has not even a date by which to locate the place 
obtained ; but as it is well known that Captain Pope's specimei 
the top of the Staked Plains on the east and from the Gun 
Mountains on the west were labeled "Pecos River," this rec( 
have no zonal significance. The specimen recorded by Coi)o 
San Antonio, Tex., is entered in the Museum catalogue as c( 
" between San Antonio and El Paso," and the one recorded fr< 
San Pedro (Devils River) is catalogued from "between Ash 
and Rio San Pedro." Mr. Brown's record for Pecos,^ bast* 
specimen collected by Meyenberg, can not, as Mr. Brown a(h] 
used for " minute zone work," as Meyenberg's specimens, whi 
to have been collected somewhere " within a day's journey by t 
Pecos," may have come from much farther away. In 11)02, at 
75 miles northwest of Pecos, I met one of his men bringiii 
wagonload of live animals, among them numerous snakes and 
which had been collected along the base of the Guadalupe Mon 
mainly in UpjKT Sonoran zone, but probably also in Transitio 
these specimens apj)arently w(»ro sent out as collected at Vo 
Lower Sonoran zone, the difficulty of using MeyenlK^rg's matei 
zoiuil work is apparent. 

Grotalus molossus B. c^ G. 

This is the common rattlesnake of the Guadalupe MountJ 
Upper Sonoran zone on both sides of the Texas and New Mexi< 

a Ann. Uep. T'. S. Nat. Miis. for 1808 (1000). p. 1172. 
b Vroc, Acad. Nat. SeV. VUUw., V.>^>?.. v. rvo\. 
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Sfiwiiiiens were collected near the edge of Transition zone on the oast 
iml west sIojK*s of the mountains at 0,300 and 0,800 fe(»t, hut I assume 
that the s|MH'it»s Ix'huip^ to I'pix'r Sonoran. A flat skin coHected by 
Cirv at a |>oint 2*> miles west of Sheffield is appan»ntly this sjH»cies. 

\\V f<»und this snake in August, 1J)()1, in the gulches high up on 
the ningi*. It is pugnacious, tpiick to sound its ratth' and throw 
itself on the defensive. Because of its prevailing color of olive green, 
wealwa\> referre<l to it in the field as the " green rattlesnake/' 

botalni lepidus Kennicott. 

Five specimens of this little rattlesnake from western Texas, the 
BMMith of the Pecos, Paisano, Chisos Mountains, and Davis Moun- 
Uiii-, indicate a rangi» confinwl to the most arid and rocky part of the 
Stife in Uith I'pjxT and Ijower Scmoran zones. The six^cimen from 
the mouth of the Pwos was in Ijower Sonoran zone on the gray lime- 
stone Iwlges at the east end of the High Bridge. In color it is pale 
ishen gray, with the pattern faintly indicated in dusky lines. The 
;folor has not changed materially in the alcoholic siK'cimen from that 
of the live animal colIecttKl May 20, 1900, when I called it the ' white 
nttlesnake ' to distinguish it from anything previously known to me. 
Mr. Carv n*i)orts several seen on limesttme ledges along the Pc»cos 
nvon at Howard Creek and Sheffield, all of which were whitish in 
or like the lime n)ck on which they were found. One spc»cimen 
fcom the Chisos Mountains at about (),0()0 feet, one from Paisano, 
imI two from 5.700 feet in the Davis Mountains, were all taken in 
rp{)i*r Sonoran zone. Others were seen in lM)th the Chisos and Davis 
fountains at similar altitudes, hut none h)wer. All of the<e ^jx'ci- 
*eri> in life or when freshly killed, and the others s4M»n hut not col- 
fcrteij, w«*n» dark rusty brown with a pinki>h tinge, heavily ni.irketl 
>fith velvetv black crossbars. The brown has fadeil considerablv in 
4e altMihoiir sjHvimens, as shown by comparison with a carffiil color 
tu«lv of the fn»sh snake made in tlu* field bv L. A. Kuertcs. 

Ther^* little brown rattlers wer4» fairly common about our camp 
ittir the head of Limpia C!n»ek. in th4» Davis Mountain>. On the 
Urk brown lava soil they were very inconspicuous, and they had a 
fay of suddenly springing up lK»tw*M»n our feet that inatic us >ligluly 
urn'ous. 

SEPOBT ON THE MAMMALS OF TEXAS. 

The following report on tin* nuunmals of Tcxa< i- baM^l mainly 
I riiv own field nott"s and thos<» of the othi'r nn'miwr- of the Bioloir- 
al Siiivey who hove worked in the State. >upplemented by rcconN 
oni Ufcnl naturalists and ranchmen. 
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Tatu novemcinetum texannm siilwp. nov. Tcxns Armadillo. 

T.v|«' ri-.iiii Hrii«n«vlllp, Tex.. X". JJ:}J( J u4, V. S. Xiit. Mub.. BinloEinl 
Survey roll. <'oll»-teil liy F. K ArmntroDg. June 1(1. 11XI2: oriBiiml Sn.4 

ficiii'riil r/iiiivirfri-n. — Similar to mexicanvm from Colinia. biil with 
I'c'lativt'ly lu'iivicr limit ition. Inrgpr and more aciitoly ti'iiiii;ri>lBr 
Kicliryiiiiil Ikuio. and with larpiT ppidi-rmal plates on foruiieiKl and 
wrists. 

.Vfrniireviriifn of ////«■.— Total length, 800; tail. 370; hind foot, 
100. Skill! of ty|»c: liasal li'ii^h. 81; occi pi to-nasal lenpth. 100; 
nasals, ■'ill; frri'iite>t zypfomatic breadth, 43; mastoid breadth. 2>( 
alviMiliir Iciifr'h of ii|)pfr imilur series. 27; of lower molar series. 




SfierlnieiiH cmm'tned. — Brownsville, 12; El Blanco, near HidaTjpv 
1; Corpns Chrisli, li; Nnet-es Bay, 1 sknli; Kerrville, 2 skulls.' 

.Vnniiilillos aiv coniinon in southern Texas from the I^ower Rio 
Gninde to Slata^ortla Bay. the murith of the Pecos, and nortli W 
Llano. A few iiiv rejinrU'd farther up the Pecos Valley, at old F"ori 
Ijancaster. (Inind Fulls, and liOvinp County, and one from -li mil 
north "f Stanloi!, while a s|)e<inien in the National Museum is labeM 
" BiiH'keii rill fie." They have been taken in Burnet County and •! 
Austin and Klfrin. and reported from Inez. 8c^iin, Columbus, Nnit- 
Mota, anil iis fur east as Anlioch on Nevils Prairie, The belief is 

".V M'ries rif Tl siMi-iiiipris. i-iilU-ctoit iit ('uliriiH, Slex.. Iiy Neltton nnrt GnlilnuB- 
ii}.'r>>i's III ri-sfH'i't t<i (lie sniiill iiiuulnite hicliryninl nnil llKht denlllion wllh Vat 
ex<i'lleiit Mu'iii'i' <if II skill] \.t TulunUi mrj-innia I ['t. II. Hj;. 3) in (;riiy'« llflnA 
Msl '<{ Ihi' Kili'iiliil)'. Tlili'k-SkiiiiiiHl. iind lliitiilimiit MaiiiiiiHlii In the RrltliA 
.Miis>'iiiii. As 111! Iiinillly iiKirc ilt'Iiiiili' tlinii Mevlii> Ih nrulmied to eltlitT t1« ' 
tyjie <:( fiiisniniH iiiirrmrii\>-f'ii< viir. iiiijlriiiiM' Ti'tPru iir tile t(|)e<'lnien fliniml W 
C.riiy. Mil' I.viif lc«iilit.v iim.v lie ll.\.'rl li.v miisiilerliig tile Collmn siMfliiWBi 
lyiiicvil. Tlie ex:irl ri>I:i(iiiii«tLlii lietwiioii iiii-j-ii-aiiiiiii und noiVMclnctuHi. at Brt- 
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occasional occurrence at Austin, where one was taken a few years ago, 
and as rare at Elgin, where there are well-authenticated instances of 
their capture along some of the creeks. 

Near Antioch, Houston County, in 1902, Hollister obtained two 
records of the capture of armadillos on Nevils Prairie, the last about 
1899, where one wandered into a smokehouse and was caught and 
kept alive for some time. Gary in his reports for 1902 records the 
capture of an armadillo by John Hutto, a sheep man liWng 22 miles 
north of Stanton, in 1892. Mr. Finnegan, the hotel proprietor at 
Stanton, saw the animal at the time. At Monahans Carv was told 
by Landlord Holman that armadillo shells were rarely found in the 
sandhills, but that he had seen a specimen killed at Grand Falls in 
1899. In February, 1902, Mr. Royal H. Wright, of Carlsbad, X. 
Mex., wrote me that he had picked up an old armadUlo shell in 
Loving County, Tex., close to the New Mexico line. At Llano, in 
1899, I was told that armadillos were frequently killed around there 
or brought into town alive. In 1904 a few armadillos were reported 
at Seguin, and Mr. Samuel Neel told me that a few years ago he had 
found one in the garden under the vines of his cowpeas. At Colum- 
bus Mr. Henry Mathee told me of two armadillos killed there during 
the fall of 1904, and Mr. J. F. Leyendeker wrote me that one was 
taken near Frelsburg. At Navasota Mr. Charles Hardesty told me 
of one caught near there during the summer of 1904. In a letter of 
June 4, 1904, Mr. H. P. Attwater furnishes the fpUowing note: 

j When in Port Lavaca last week I obtained some notes in regard to armadillo* 
which may be of interest. Mr. J. M. Bo<iuet, a very intelligent and reliable 
ranchman, says that these animals were first noticed in Calhoun Countj* iu 1886 
or about that year ; that they are now very common, and that he has no doubt 
there are hundreds of them in the county to-day. He says their favorite resort 
on the prairie ranches is in the long Cherokee-rose hedges, which have been 
grown in many parts of that and adjoining counties as a wind-break in winter 
for cattle. During the last few years since armadillos have become so coniinou 
in tlie southwest and south central Texas I see baskets made of armadillo 9k\^ 
or shells in the curio stores at San Antonio and other places. The legs are cut 
off and the tail fastened to the mouth, forming the handle of the basket. At a 
curio shop in San Antonio two or three days ago I w^as informed that they sold 
for alMRit $1.50 to $2 each. 

The armadillos are strictly I^wer Sonoran, but in the rough coun- 
try between Rcx'k Springs and Kerr\ ille they range fairly into the 
edge of I ■pi)er Sonoran Zone. As a rule they do not extend east of 
the seiniarid or niescjuite region, nor to any extent into the extremely 
arid region west of the Pecos, but occupy approximately the semiarid 
Lower Sonoran region of Texas, north to near latitude 33°. They 
are partial to low, dense cover of coarse grass, thorny thickets, cactus 
l)atches, and scrub oaks, under which they make numerous burrows 
unci trails, or root about in the leaves aivd mold, where they enjoy 
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iparative safety under the double protection of leafy screen and 
lor plate. But they thrive best in a rw-ky country, especially 
ere limestone ledges offer numerous caves and crevices of various 
■s. from which they can iselect strongholds that will admit no 
£(.>r animal. Almost every rock-walled gulch along the head- 
:ers of Guadalupe River has one or more dens with smoothly worn 
•rways from which much traveled trails lead away through the 
lies or to little muddy springs, where tiny hoof -like tracks and the 
rugated washboard prints of ridged armor suggest that the arma- 




Fig. 7.— DtotrilHitlMi 



OS not only dig and nose about in the soft ooze for their iuf^ct 
d, but. pig-like, enjoy also a cooling mud hntli. Other trails lend 
nf; rocl^ shelves, up the sides of gniches. nud away from thicket 
hicket, and are easily followeil sometimes for half a mile till they 
nch and scatter or connect with cattle trails, where the ro[H>-like 
nts of dra^ng, horny tails are visible among the dusty cow 
:ka. Late in the afternoon one uccasiotially meets an armadillo 
iting rigorously along a trail on his stumpy Little foet^ Ui& t&vl 
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dragging after him in a useless sort of way as he hurries nervoudj 
across the open spaces and stops in the thickets to nose about under 
the leaves in search of dainties from the fragrant soil. At such times 
the long, pointed nose seems to be the keenest organ of sense. The 
little eyes, half the time buried in rustling leaves, rarely detect an 
object not close by and in motion. I have followed one of these 
preoccupied little animals for half an hour, often within 20 or 30 
fe^, movdng only when it was rustling in the leaves, and watching its 
motions without being discovered or creating alarm. Hunters say 
that if you stand still the armadillos will sometimes bump against 
your feet without discovering you, so short sighted are they and so 
intent on their own business. But when alarmed, they get over the 
ground with a rush that is surprisingly rapid considering their 
turtle-like build. If the first rush does not carry them to cover and 
an enemy overtakes them, they curl up in an ironclad ball that is not 
easily uncurled. In autumn, during the deer hunting months, when 
the young of the year are full grown, they are especially numeroui> 
and particularly obnoxious to the still hunters, who repe^itedly mis- 
take their rustling in the leaves for the noise of feet of bigger game. 
AVhere a dozen or twenty armadillos are met in a day's' hunting, as 
sometimes happens, and possibly no deer are seen, the nervous strain 
and disappointment on the part of the hunter sometimes result in 
serious consequences to the innocent armadillo. 

The excrement of the armadillos found scattered along the trails 

. in the form of chiy marbles and with the texture of baked mud gives 

some clue to the food habits of the animals. Careful examination 

shows only the remains of insects, mainly ants and a few small 

beetles, embedded in a heavy matrix of earthy matter. 

Didelphis virginiana Kerr. Virginia Opossum. 

Specimens of opossums examined from northern and middle Texas, 
Gainesville. Vernon, Brazo^, Mason, and Kerrville, have the light- 
gray coat, white ear tips, and comparatively short tail of rircjin- 
intui. To the west the species does not extend much beyond the 
one hundredth meridian, except along some of the stream valleys, 
up which it reaches as far as San Angelo, Colorado, and Tascosa. 
I have seen no specimens from extreme eastern Texas, except from 
near the coast, wIhmv they are referable to plyra. 

The Virginia opossums are more or less abundant throughout their 
range, and live mainly in the woods and brush along streams. In 
the daytime they sleep in hollow trees or logs, in holes in the ground, 
or merely curled up in the brush or weeds or sometimes on a large 
branch of a tree, and if disturbed apj)ear stupid and dazed. At 
7)i^d)t th(\y ])r(>wl about in search of food, and, not being epicureans. 
usually tind it in abundance. T\\ey vir^ e^\>^ci\«L\^^ IqijlA ^f chickens 
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The habits of this opossum are peculiar only in so far as they have ; 
been modified to adapt it to the country in which it lives, a more or | 
less open region of mesquite, brush, and cactus, with few hollow logs | 
or stumps. For home and shelter the animals depend largely on bur- ' 
rows, which apparently they dig for themselves. In setting traps 
where fresh earth was being brought out of the burrow or out of sev- 
eral of a group of burrows each night, hoping to get a badger or 
armadillo, I have on several occasions been disappointed to find in 
my trap next morning only an old black opossum. 

A female caught at Del Rio January 30, 1890, had nine tiny young 
in her pouch, each clinging to one of the slender teats and grasping 
the moist, crinkled, brown hair of the pouch lining with all four of 
its little hands. If forcibly pulled loose they would immediately 
regain their hold, the only instinct of their embryonic life being to 
hold on tight and get nourishment. They were too small to notice- 
ably distend the pouch, and I discovered them only in preparing the 
specimen on the following day. I then noticed that the nine teats, 
arranged in two semicircular rows with one in the center, were not 
the full set. The anterior pair were functionless, but as the mother 
was not fully grown these 'probably would have developed with the 
next and larger litter of young. AVhile in the trap this female 
showed no disposition to fight or defend herself, but an old male 
caught a day or two later fought viciously, growling and biting any- 
thing that came within reach, actually cutting deep gashes in the 
hard-wood stock of my gim. Another female, caught by James H. 
Gaut at the mouth of Sycamore Creek, 12 miles east of Del Rio, June 
1 , 1903^ was carrying six very small young in the pouch. 

Tayassu angulatnm (Cope). Texas Peccary; Javeline; Musk Hog. 

Peccaries are still more or less common in southern Texas and along 
the Rio (irande to above the mouth of the Pecos, thence up the 
east side of the Pecos Valley into the unsettled sandhill region of 
southeastern New Mexico, and east along the broken edge of the 
plains to San Angelo and Kerrville, and along the coast to Corpus 
Christ i. A few may remain here and there still farther east and 
north, where they once ranged, but they have been pretty thoroughly 
driven out hv the settlement of the countrv, and are now merely 
clinging to existence in regions of deep rocky canyons or dense thorny 
cactus and chaparral and in an uninhabited waste of sand dunes. 
They are extremely wary, depending for protection mainly on caves 
in the rocks and impenetrable cover, and so may be able to hold their 
own for a few years longer. They are usually hunted with dogs and 
horses, as it is almost impossible to discover or get near them in any 
other way. The cowboys occasionally rope one, but claim that many 
fi^ood horses are ruined by l)e\ng rkWew over boars^ which never f»" 
to cut and gash the horses' legs \iv a daw^Yviw"?* m«jttft«t. 
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In October. 1904, I was told that a half-grown peccary in the San 
Vdro Park, at San Antonio, had been captured in Nueces County 
rithin a moiilh. 

The following reports by Merritt Car.v were made in Septeinl>er, 
Wi: 
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iu tbe 'eats-claw' (Acacia) during tbe day and range out into the sand liilis 
for acorns at night or in cloudy weatber. One was killed while we were at 
IIa\vkins*s ranch, but the hide and slcull were spoiled l>efore we could secure 
them. Several peccaries have been killed at San Angelo in years past 

Cervus merriami Nelson. Merriani Elk. 

There are no wild elk to-day In the State of Texas, but years ago, 
as several old ranchmen have told me, they ranged south to the 
southern part of the Guadalupe Mountains, across the Texas line. 
I could not get an actual record of one killed in Texas, or nearer 
than T) or 8 miles north of the line, but as thev were common to 
within a few years in the Sacramento Mountains, only 75 miles far- 
ther north, I am inclined to credit the rather indefinite reports of 
their former occurrence in this part of Texas. Specimens of horns 
and a part of a skull from the Sacramento Mountains indicate that 
the species was very similar to and probably identical with the 
Arizona elk descril^ed by E. AV. Nelson who has aided me in making 
the comparisons. 

In his field report for May, 1004, from the AVichita Mountains, 
Oklahonui, (iaut says: 

Mr. A. T. Hopkins, of Lawton, Icilled an ellc in 1881 on Rainy Mountain, abort 
40 miles west of Lawton. This apparently is the last S|)eeiinen recorded from 
that region. Several antlers have l»een picked up within the last few yea» 
on Rainy Mountain, a liigli rldpe about 12 miles west of Mount Scott, and Mr. 
(). F. Morrisey. tlie forc^st ranger, informed me that he frequentlj' runs acn».s.«4 elk 
antlers while on his rides through the reserve. 

Ill 1852 elk were reported ** by Captain Marcy from the Wichit* 
Mountains, Indian Territory, and if they ever were common there 
thev would naturallv at times have straved across the interval of 
less than 50 miles to the border of northern Texas. This report may 
hav(» led to the inclusion of ' moose ' with the game of Texas in Mary 
Austin IloUev's Ilistorv of Texas, 1880, but it is bv no means certain. 
The particular form of elk which inhabited the AVichita Mountains 
will probably never be known, although it may have been referable 
to ('. ctnutdoi.sis. 

That northern Texas is well adapted to elk is shown by the perfect 
condition in IDO'i of a herd of nine owned by Mr. Charles (foodnigbt? 1 
of (loodnight. Tex. 

Odocoileus virginianus texanus Mearns. Texas AVhite-tailed Deer. \ 

Specimens of the white-tailed deer from Corpus Christi, Kerr 
County. Hock S])rings, and Langtrv agree with the type and topo- 
types of tc.rdhu.s from Fort Chirk, and indicate for this form a wide 
range over the seniiarid part of southern and middle Texas, but vlo 
not in any way define the limits of its range. In the open and arid 

'^ KxpJorations of Ued UWer ut \a>\i\s\w\\v\, v, \8AV 1854. 
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examined July 15, 1902, and the nearly grown horns of the buck 
were in full soft velvet. All these deer were perfectly tame, and 
would push and crowd the Doctor as he fed them bran from a basin. 
Bran and hay constituted their main food. Though in good health 
and spirits they were thin, and I urged the Doctor to give them some 
of their natural food — the leaves of live-oak brush, acorns, mesquite 
and other l)ean pods. 

On many of the large ranches between Corpus Christi and Browns- ' 
ville, where the oak and mesquite thickets are interspersed with pnd- 
rie and grassy openings, deer find ideal conditions, with abundant 
food and cover. The nature of the ground is such as to protect thera 
from wolves and other natural enemies; but it is well suited to 
either hunting on horseback or still hunting, which, if freely allowed, 
would soon exterminate them. With protection, however, they in- 
crease rapidly, and in many places are abundant. Fresh tracks were 
conmion in the trails and even along the stage road in places, and 
the ranchmen usuallv know where to find a deer when needed. 
Simihir conditions are reported over most of southern Texas, al- 
though varying greatly on the different ranches. From Kerrvilk 
west to Devils River and the Rio Grande deer are more or lea 
abundant, both in the half-open mesquite valleys and over the rough 
juniper and oak-covered ridges. On certain large ranches they are 
still numerous, while on others thev have become extremelv scarce 
and would be entirelv exterminated but for the recniits from siir- 
rounding and l)etter protected ranches. Some of the ranchmen do 
not consider it worth while to protect the deer, while others leave the 
matter to indifferent foremen or else allow so much hunting by their 
friends that few of the animals escape. But such indifference is 
unusual. Almost every ranch gate we passed through bore the sign 
*^ Posted/' 

In spite of the protection of State laws and ranch owners there are 
still remote sections of rough, uncontrolled range where every year 
liunt(»rs kill wagonloads of deer for the market, or worse, kill the 
(leer for the hides onlv, leavinir the carcas.«es to rot. I was told that 
in the winter of 1001-i> hundreds of deer skins were brought out of 
the country west of Kerrville. 

Xo part of the United States affords more perfect conditions for 
deer than soutliein Texas, and all that is required for their mainte- .] 
nance and rai)i(l increase is efficient protection. In the past this has 
not been provided by the game laws; and the fact that the deer have 
not been wantonly destroyed over the entire region is due to the 
practical, l)usiness-like methods of the large ranch owners, who con- 
trol {\w hunting on their ranges, and would as soon think of depleting 
their herds of cattle as the game under their control. On some of 
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in small numbers in the brushy bottoms; and in July, 19(H, Gaut : 
reported them as common in the i-egion about Mobeetie. 

Odocoilens conesi Coues and Yarrow. Sonora Deerj 

This little deer is the smallest of the white-tailed group found in 
the United States, an old buck rarely being estimated at over 100 
pounds, while the does are variously estimated at from 50 to 75 
pounds. The horns are small and closely curved in, with usually 
three or four points to a beam; the ears are c(msiderably larger 
than in specimens of fewanfts weighing nearly twice as nuich. The 
young, after losing the spots, are light yellowish brown until after 
the change to the gray coat, w^hich apparently takes place with thei 
fall molt of the third year. The adults, after about two and a half- 
years old, are light gray at all seasons, without black on eai's or tail 

The species is widely distributed through the desert mountains 
of southern Arizona and northern Mexico and probably n^aches its 
eastern limit in the Chisos Mountains of western Texas. Here 
these little deer range from 5.000 feet at the upper edge of Lower 
Sonoran zone through Upper Sonoran and Transition to the top 
of the mountains at 9,000 feet. Thev are closely associated with thfl 
oaks, juniix^rs, ami nut pines, and depend much on the cover ol 
brush and timber. During the day they are usually found lyini 
under a low, branching juniper tree or in a thicket of oak brushi 
and when started are more often heard bounding over the roda 
than seen in the open. They are most numerous on the plateau top 
of the mountains, at 8,500 feet, where a steep 3,000-foot slojx* pro- 
tects them from most hunters and where the sweet acorns of the little 
<rrav oak are abundant. Between rains the only water on this 
plateau is held in the rock basins, but it is usually ample for tto 
needs of the deer. A few springs around the base of the mountain! 
are permanent and always accessible in case of drought. The deerl 
on the plateau are so little disturlxnl that they are often seen feed- 
ing or wandering about during the day. WTiile sweeping the slo| 
with a field glass I often located deer and watched them with 
arousing their suspicion. At 11 o'clock one warm day T watch 
three does come down from an open sunny hillside and select cooli 
beds in (he shade of hushes along a deep gidch. At another time I 
watched a doe and two yearling fawns f(»ed until they were satis- 
fied and then scatter to make their beds under different trws on an 
open grassy slope. On several occasions, by moonlight, the flash of 
;h(Mr white tails at close (juarters was seen with startling effect, the 
gi'ay bodies Inking (juite invisible. 

The food of the deer in June consisted mainly of leaves, flowers 
green s<mm1s, and capsules or pods of a great variety of shrul>s an( 
j)}nnts, including the leaves of the little gray oak (Querms grisea) 
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and wide, flat pods of several bean bushes {Aca£ia roemer-iana 
hers), leaves and berries of sumac (Schmaltsia micro p/ii/lla). 
and capsules of a large Pentatemon, and flowers and stems of 
raas iXolina Undhetm^riana) . The prints of the deer's teeth 
ften found on the half-eaten green stalks of the century plant 
(■ leiilheni). Much-used trails and abundance of winter 
among the oaks showed that acorns wer'e the great attraction 
■ fall and winter. No trace of grass could be found in any of 
•ee stomachs examined. 

em hemionos causa Merriam. Gray Mule-deer. 
>kins (with skulls) of mule-deer and 8 skulls (or horns with 
>f skulls) from the region about Samiiols. Lmigtry. and the 




Fin. D.— YearlliiK buck i>[ Kruy 



of the Pecos River, n head and Imnis frmii Alpiuf. iuid a few 
nis from the Chisos MounDiins iigrcc in ii jii'iicral way wiih 
pe and topotypes of rniinn. Tin- ^kins show Ihf siiim- lifiht 
olor. and the skulls arc small, tlir fiiivli<>:Ml Hat. and t]i<> Imnis 
■ low and widespread ing. I have seen no s|K,Tiim'us from 
rthern end of the Stakcii I'lains. bm j-linuld i-xikhI iIio iKit 
i region to be heniion-i". A skull of an old buck fnmi i\w 
luiK- Mountain.s north of llic Texas line in tbi' lolliTiioH uf 
H. Wright is not of ihf '■-noix \\\w. anti a very larjTf biii-k tliat 
at 8,500 feet on the side of Guadaliii.c P<-ak wji^^ of Ihi- full 
hemionus. In the outlying desert ridgt's west and south of 
nountains, where the dwr arc most alxindant. the country is 
I of the liower Sonoran <lesert region inhabited by caniis. 
973— Na IS— OS it ii 
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The mule-deer is still more or less common in many parts of west- 
ern Texas, in the Guadalupe, Diablo, Franklin, Davis, Santiago, and 
Chisos mountains, and eastward to Devils River and the rough coun- 
try along the east side of the Pecos River as far as Fort Lancaster 
and the Castle Mountains, A few are found in the deep canyons and 
gulches cutting into the edges of the northern part of the Staked 
Plains as far east as Washburn and Mobeetie, but it is much more 
probable that these range from the Rocky Mountains through the 
extremely rough country along the south side of the Canadian River 
than that they have a continuous range southward to meet those of 
the lower Pecos country. Still, it is not improbable that they range, 
or have ranged in tlie past, all along the east escarpment of the 
Staked Plains. None were found in the timbered part of the Chisos 
Mountains, but thev were common in the barren foothills and out- 
lying desert ranges at long distances from any known water. In 
the Guadalupe Mountains the same distribution was conspicuous, 
the mule-deer being far more numerous in the barren foothills on the 
west side of the range where no water has been found than in the 
high central timbered part. The deer apparently can go for a long 
time without water, getting an occasional supply from the rock 
basins after each rain, or, in cases of long drought, possibly making 
journeys of 20 or 80 miles to permanent springs. It is conmionly 
believed by ranchmen and hunters, and on good grounds, that these 
deer can live indefinitely without water, getting all the moisture 
reciuired from juicy plants. They eat the gi'een stalks of the big 
century i)lants (Agave wislizeni and applanatd) and paw open the 
cabbage-like caudex of the sotol {Dasylirion texanum) for its 
starchy and juicy center. Sheep are often herded on green feed for 
from three days to a month without water, and where there is snow, 
dew, or rain, for a nmch longer time. It is not strange that in a 
country where most of the springs are utilized for ranch use the 
deer should adapt themselves to desert conditions, especially as they 
oflfer them the greatest possible protection. In this open country, 
however, they are entirely at the mercy of hunters and unless pro- 
tected l)v laws strictlv enforced will be exterminated as soon as the 
count rv is settled. 

At Langtry, in March and April, 1903, Gaut reported deer as 
•'very plentiful a few years ago," and said: 

I visite<l the localities whore old hunters claimed to have seen large numbers 
a few years back, and it is safe to say the larpe numbers are not there nov. 
A younj; buck and a very larjre doe were seen. The heads of small rough 
canyons se<Mn to be their favorite feeiUng jjrounds, and at this time of yeiir 
they seem to feeil to a ^reat extent on the blossoms of Yucca macrocarpa and 
JJaspliriofi texanum. 
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In 1902 a few wore said to be still found on the open plains north 
of Rock Springs, and a few on the plains between Valentine and 
the Davis Mountains, where Mr. John Finley reported 3 in lu3 
])asture. At Van Horn within a few y^ar^ they had disappeared 
from the valley near the station, but a few were still found in th« 
region farther back from the railroad. At Sierra Blanca, Augusl 
»>. I saw 3 young anteloj>e which had just been brought in and pid[- 
cted near the station. Late in August, Hollister and I saw a fiiM 
old buck and tracks of a few others on the high plateau at the soutl 
(^ud of the Guadalupe Mountains, and on October 2, Hollister sii 
two small bunches near the railroad between Dalhart and Texline 
In crossing the Staked Plains in September T saw from the train! 
.•mtelope near Hereford and 9 near Canyon City, and Mr. Goodnighi 
told me that about 30, which imtil the previous year had been pro 
iocted in his pasture, had escaped to neighboring ranches. C«t3 
obtained reports from resident ranchmen of a few on the mesas II 
miles east of Sheffield, of others a short distance to the northeast 0( 
Ozona, of a few to the west of P^ort Stockton and in the vicinity flJ 
(irand Falls, and of others on the east and west sides of the Castl 
Mountains. He reported them as occasionally st»en in the vicinitj 
of Odessa, as common 25 to 50 miles north of Stanton and il 
smaller numbers 10 or 20 miles south of that place, and as occurrii^ 
15 miles north of Abilene, in Jones County. He reported also I 
bunch of 10 or 12 on the plains 10 miles northwest of Clyde, andi 
juiniber in the vicinity of Pecos City, but mainly in fenced pastures 
wliere the stockmen pr()t(»cted them and strictly prohibited hunting 

In August, 190;^, Howell saw a bunch of 8 or 9 antelope on th< 
prairie 15 miles west of Texline. In February of the same veti 
(lant reported* a few in the valley east of the Franklin Mountain! 
Mild was informed by Mr. Thonuis Robinson, foreman of a large cat 
tie ranch, that these antelope were being protected in one of tb 
i.nu'li pastures. 

In liH)4 (laut rej)orte(l antelope as still common on the plains neii 
\\'ashburn. 

It is greatly to he hoped that the Texas State law prohibiting tht 
killing of antelope for a period of five y(»ars will be extended indefi 
i;iiely. as without it both the antelope in the open range and tho^^ 
on the big fenced ranches will soon be exterminated. In no othei 
p;irt of Aniei'ica. with thc^ exc(»ption of the Yellowstone and a fev 
pri\ate parks, can antelope be exj)ected to last many years, and it i 
to be IiojhmI for the credit of the State and nation that Texas wil 
prot(»ct them for all time. 

Bison bison (Limi.). Hufl'alo: American Bison. 

Ihiifiilo oiir(» ranged over almost iW \\VvoW of the present State c 
Tvxiis, nnd were exceedingly numerous ivowv \\\^ o^oai^vV \<t«cvTv^ \Nfttt 



OT.IW»r..l MAMMALS. (>9 

oviT tin* prairies and plains of the middle part of the State. Tliey 
werv >luwly driven hack until in 1870 their ran^e, as defined by 
Doctor Allen," was limited to the plains of the iTorthwestern part of 
lie State. In the next five vears thev weiv mostlv killed or driven 
mck to the top of the Llano Estacado, where a few remained in the 
iortliw«*>t corner of the Pan Handle until ISSi), when W. T. Honia- 
lav «»<timatcd their nunilxT at 25.* In 1901 ()lKTholsi»r was informed 
»v Kn-.iI ranchmen that the last buffalo were seen in IHSJ) in the Devils 
liver ciiuntrv, and that a few were sc»en 20 miles north of the mouth 
»f th«» IN't'os the same year. Tn 1003 (laut found well-presi»rved 
■knli> and skeletons of two hulls and a cow in a shallow cave alnnit 10 
Diles eji>t of I^n^ry, and saved the skulls for sjx»cimens. 

In l^m numerous reiM)rts were published in the local Texas papers 
ind i-opied in Forest an<l Stream and other journals, (lescril)in^ a 
lenl of buffalo variouslv e>«timated at from HO to ()0 head in Val- 
rpnle County, near the Rio Grande. Later this herd was supposed to 
lave cnpssed the river and disappeared in M(»xico. Thes<» reports 
werv >liown by Mr. H. P. Attwater to Ix* wholly fictitious/' A^ain, 
in l''*l»7. a herd of al)out 80 was reported from Presidio County and 
the (in*at Rend of the Rio Orande. In 1001 I could find no one in the 
Great IWnd countn' who had ever heard of buffalo in that region, nor 
could I find anv evidence to indicate that thev ever inhal)ited the 
extn>iiu'lv rough and arid country along that part of the Kio (iraiidc 

In 100-j Cary made the following report from Monahans. in the 
Band-hill region east of Pecos: 

I^iiHUonl Ilolmnn. of tlie Monnhnn Hotel, who Is an ohl-thiior lioro. iiif«)riii«< 
m^ that the hist liufTnlo In the Mind-hlU region was kilhil in th«> winter of issr> 
bj a |»n>fessiorial hunter. George (*aiis(>y. \vh(» Is <Te<Ut<Hl with havint; kiUetl nii>re 
hnffalii than any other man In Texas. In the fall an<l snnini«T of 1SS4 Tanscy 
kili«^l s<*venil near the Houtheast <x»rner of NVw ^♦•xii'o. and finally, in January. 
IffCi. while rilling to Midland, eanie up with the last two rrniainin;; animals, a 
««■ aii<l <-silf. near the Water IIoN^s. ('ans4'y shot tin' «-<»w and rojHMl the falf, 
vhirb he fliially turne<l over to Mr. i\ i\ Slan^rhter. of Fort Worth, who eventu- 
ally had it killerl for a Innri* harlHMMie. From the same soun**' 1 leiirn«Hl that 
the la«it hull huffalo In the San An;;elo re<;ion was kilh'<l in tlie fall of iss:;. In 
tbt AMithern part of (Sreen CNmnty. hy a Mr. Mertz, of San An;;elo. 

At Stanton, Carv savs: 

I lH*anl from a nunilier of rellahie sources that Will W<>ri;. wl)i> lived at 
3iarienfehl mow Stanton) In the early eii:hti«*s. kilhnl sev«'ral linrTiilii near the 
X»^ Mexht) line, in the western part of (;ain«*s <'oinity. Tex., in tlie winter of 

^The Amerlenn BiHon. LIvin;; and Kxtinet : .T. A. Allen. <;e<il. Survey of 
Kenturky. Vol. I. pt. 2. 187«. 

^ Kx termination of the Ainerlean Kisfin. W. T. Ilornaday. Kept. W S. Nat. 
Ifufi. I^M). 

*■ Iw. J. A. AUok la Bui Am, Mm. Xiit. Hist.. Vlll. \\, :^^, \vt\\ 'ri. \>^Xv 



70 NORTH AMERICAN FAUNA. INoS. 

In 1899, while crossing the top of the Staked Plains from Gail to 
Amarillo and Tascosa, I found a few old, much-weathered buffalo 
horns, but the bones had mostly disappeai-ed. In places the old 
deeply worn trails leading to water holes were a conspicuous feature 
of the plains, but wtiere not kept oj^en by range cattle they were 
heavily sodded over. Farthei west on the slope, toward the Pecos 
River, the outcropping layers of soft limestone are deeply furrowed 
by hundreds of parallel trails trending toward the river valley. 
These are the last traces of the wild buffalo in Texas. The well- 
known herd of Mr. Charles Goodnight, at Goodnight, Tex., numbered 
in September, 1902, about 50 full-blooded buffalo and 70 crosses of 
various grades with polled angus cattle. The buffalo are in good 
condition, quiet and contented, breed freely, and are very hardy. 
The cows bear onlv full-blooded calves, and the crosses are made from 
buffalo bulls to polled angus cows, and then from these half-bloods 
to three-quarters and seven-eighths buffalo and to three-quarter 
polled angus, which last cross Mr. Goodnight believes gives proroiflB 
of establishing a very superior grade of cattle. 

Ovis mexicanns Merriam. Mexican Bighorn; Mountain Sheep. 

Two 5-vear-old rams and one 4-vear-old from the southern end of 
the Guadalupe Mountains, Texas, and one 7-year-old ram from the 
mountains north of Van Horn agree in almost every detail of cha^ 
acter with the type and topotypes of Ovis mexicanm *^ from Santa 
Maria, Chihuahua. They are older and a little larger than the type, * 
and serve to accentuate some of the characters of the species. 

Mountain sheep inhabit the Upper Sonoran and Transition zones 
of the desert ranges of extreme western Texas. They are found in 
the Guadalupe Mountains. A few have beeirkilled in the Eagle and 
Corozones mountains and on the northwest side of the Chisos Moun- 
tains. They come into the Grand Canyon of the Rio Grande mainly 
from the Mexican side. Mr. R. T. Hill reports specimens killed in 
the Diablo Mountains, 25 miles north of Van Horn. The sheep are 
by no means confined to isolated mountain rangers. In several valleys 
I saw tracks where they had crossed from one range to another 
(lirongh open Lower Sonoran country. In this way they easily wan- 
der from range to range over a wide expanse of country in western 
Texas, and might l)e considered to have an almost or quite continuous 
distribution between the (ruadalupe Mountains and the desert ranges 
of Chiliuahua. Most of the ranges are steep, extremely rugged, and 
barren, with deep canyons and high cliffs. Here the sheep find ideal 
homes on the open slopes of terraced lime rock or jagged crests of old 
lava dikes, and, thanks to -the arid and inaccessible nature of the 
country, they have held theii' own against the few hunters of the 

aOn'^ mcxwanua Merriam, Troc. B\o\. ^oq. \\\3L«\i,,^lV,2Q, Apr. 5, 1901. 
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ivjrioii. An old resident of one of the canyons, who has supplied his 
Ubie with wild mutton for many years, considers them fully as 
uiiiiu'rous now as fifteen years ago. He has seen as many as 80 in a 
luTtl. I>ut says they usually go in small bunches of 3 to 10, sometim(»s 
all rants and sometimes all ewes and lambs, but usually hi mixed 

« 

bunrh<*s. They come down the sides of the canyon in sight of the 
ranch, and are shot only when needed. 

Willie sweeping the sloi>es with the glass one evening near our 
•amp in one of the big canyons opening into the Guadalupe Moun- 
:ain>. I hx*ated three sheep halfway up the face of the rocky sloi)e, 
l.U^J<» fivt alxive me. To the unaided eye they were invisil)le among 
Jie ItMlgi's and broken rocks, whose coloi-s they matched to perfection. 
Jilt through the glass they were conspicuous as they moved about 
feeding and climbing over the rocks. There were an old ram, a 
jToung ram, and a ewe. It was too near dark to make the long rouiid- 
ibout climb necessary to reach them, so I returned to camp and early 
the following morning started my camp man up the slope to the spot, 
while I went back up the canyon to get beyond them if they should 
run up the ridge. As I swept the slopes with the glass I heard a 
shot up where the sheep had been the evening before, and scmn loc^at- 
ing the hunter, watched him shoot two of them, while three others 
which wen» alK)ve climbed the cliff and finally disapjwared over the 
crest of the canyon wall. The three that escai>ed were not much 
ilamietl by the shooting. They jumi)ed from rock to rot^k, pausing 
to look and listen, and turned back in one place to find a better way 
of n-treat. They made some long leaps to reach the ledges al>ove, 
bat made no mistakes in their footing. Their motions were delilK»r- 
ite, and there was a moment's pause l)efore each bound. I was 
iniaztMl at the strength of the old ram, as, slowly lifting his massive 
honi^. he flung himself with apparent ease to the rock above. The 
Iwo lighter animals followed more nimbly, but with less show of 
power and without the splendid In^aring of their leader, who often 
piused with head high in the air to watch the hunter Inflow or to plan 
his way up the next cliff. While from Ih»1ow they scMMued to 1h» 
mounting the face of a steep cliff, I found later that it was not diflicult 
lo follow where they had gone. 

h was interesting to note that ihesc^ sheep had remained almost 
wartlv where thev were sei»n the niirlit before. The two otlnM-s inav 
bave joineil them during the night, but more likely were all the time 
M«i»ewhen* near, either lying down or hidden by tin* rcxks. 

The stomachs of the two sheep killed were full of freshly eaten and 
half-chewed vegetation, and most of the plants com[)osing the con- 
tents were ea.sily recognized by the steins, leaves, and fruit. The 
Wves, twigs, and carpels of CirfomrpiiM iHirrtfolhis formed a larger 
part of the contents, while the leaves, twigs, and ^s«tv\ \^o^s vil PKila- 
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delphvs mi^rrophyllvs were present in less abundance. The seeds, 
stems, and leaves of the common wild onion of the mountain slopes 
were abundant and conspicuous in the mass, giving it a strong odor, 
while the black onion seeds, .still unbroken and often in the capsules, 
wei-e especially noticeable. A few bits of stems and leaves of gnuss 
were found in each of the .stomachs, but they formed probably not 
over 2 j)er cent of the total mass. 

Both of these sheep were in good condition, and the meat was 
tender, juicy, and delicious, with no strong or unpleasant ta.ste. 
While it lacked the peculiar gamy flavor of venison, it came as near 
equaling it in quality as the meat of any game I know. 

On August 22, in another range in which the bighorns were 
reported, I left the ranch accompanied by an old resident hunter. 
Riding hard up one gulch and down another we were soon 10 miles 
back in the mountains in a canyon with steep terraced walls rising 
from 1,000 to 2,000 feet above the open bottom. As we crossed the 
bottom a band of 12 or 15 mountain sheep bounded from the farther 
edge and started up the rocky slope in a long line of conspicuous 
bobbing white rumps led by three magnificent old rams. They had a 
quarter of a mile start, but in a very .short time our hard-hoofed 
little horses had covered the stony gulch bottom and landed us at 
the base of the rocky slope within 250 yards of the sheep, which, 
having gained a point of sharp rocks above and feeling more secure, 
stopped to look down. As the king of the bunch suddenly paused 
on a sharj) point and with a ponderous swing of his heavy horns 
turned to face us, my little 32-20 sounded weak and ineffective and 
only served to make him seek a higher ledge. But at the more 
spirited crack of the old ranchman's 30-30 the next in line, a buck 
with almost as heavy horns, rolled off the cliff with a broken neck 
and came sliding and tumbling to the base of the rocks a hundred 
feet l^elow. The rest had scampered aroimd the point of rocks, and 
as they came out again farther up and climbed cliff after cliff that 
from our l>ase level seemed .smooth and sheer a few more shots were 
wasted at long range. The herd divided and pa5^ed aroun^ both 
sides of the \\\^\\ peak. Following both trails for a mile or so to 
see if any of the sheep had been wounded, I found that T could go 
wherever they had gone. The cliffs were not so steep or so smooth 
as they had looked from lx»low. In one place the animals had fol- 
lowed a narrow shelf above a sheer droj) of 300 feet. Although they 
had jumped from point to point, striking their feet within an inch 
of the edge, I could not resist the impulse to lean close to the wall 
and keep my feet as far from the edge as the narrow shelf, which in 
places was not a foot wide, would allow. But some of the rocks 
crossed sloped at a steep angle, and the sheep had made daring jumps 
from rocky point to sloping suriace, \\\\^tfe \)afeYc \\n^ defended <» 
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these thorns were the terminal spikes from the leaf blades of Ago 
lecheguilla^ which grows in great abundance over the hot slopes of t 
nionntains. and which the horses avoid with even greater care th 
they do the numerous species of cactus. 

The glandular disks under the eyes of this ram were more conspi< 
ous than in any other specimen I have ever examined, probably 
account of his mature age, which his horns showed to be 6 or 7 yea 
The gland is an elevated rim of thickened, black, scantily haired sk 
with a depressed center, and measures about an inch across, 
stands out prominently on the surface, and appears from the fl( 
side of the skin as well as from the front as a round thick pad. 
has an oily or waxy secretion and a rank, sheepy odor. 

In color the old rams were decidedly darker than the ewes a 
younger members of the herd, but all blended with astonishing h 
mony into the browned, rusty, old, w^eathered limestone of their eho 
hillsides. Even the soiled white rump patches were just the color 
freshly broken faces on the rocks seen here and there over the slof 
As the band of sheep sprang away up the slope the white rump patcl 
were so conspicuous that I could not believe at first that the anim 
were not antelope ; but higher up, as they stopped among the nx 
to face us, they could easily have been mistaken for a group of roc 
As they appeared again farther aw^ay on the ridge beyond the pul 
the bobbing, white rump patches were conspicuous signal marks 
long as the animals were running aw^ay from us, but when they turn 
their forms were completely lost in the background. 

These sheep did not appear to run very fast, but probably few ai 
mals save the panther can catch them in a race over the rocks. A i 
days later, while hunting panther in these same hills, it was derac 
strated that deerhounds can not catch nor tire out the sheep o^ 
their own trails, although my companion claimed that they were r 
very swift runners on open ground. 

The meat of our 7-year-old ram was rather tough and dry, 1 
without any bad flavor. The people at the ranch where I was sU 
ing, who had. eaten young sheep, considered the meat su|>erior 
venison. Although shot at 4 p. m., our sheep had a full stomach a 
must have been feeding for an hour or two. His teeth were imp 
feet. One or two molars were missing in the lower jaw, and, a? 
result, the contents of his stomach were rather coarse, and manv 
the plants were easily recognized. Over half of the contents \^ 
composed of the green stems of Ephcdm trifurcata^ which I at fi 
mistook for irrass, but wliich could not be mistaken on careful exaj 
ination. The stems, leaves, and flowers of Tecoma stans, a beautii 
yellow-flowered bush, were conspicuous, as also w^ere the leaves, sten 
and berries of Garnja wrighti, A few twigs with leaves and fm 
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pods of Pentstemon were found, and a quantity of rij^e fniit of 
OfiHhtia engelmamn^ including the chewed-up pulp and seeds of at 
least half a dozen of the large pear-shaix?d berries. Some other 
leavers and stems were found that I could not recognize, but a careful 
j«in'h failed to reveal a trace of grass in the stomach. Part of these 
plants are I»wer and part I'pper Sonoran species, and the shee]) 
seeiii to inhabit the two zones freely. The cold slopes and upper 
lienrhe^ of the mountains are Upper Sonoran, however, and probably 
■n* to Ih» considered the animals^ real home. Transition zone does 
not cK'<*ur in this range. 

It is with s^mie hesitation that I make public these facts as to the 
ibuntiance, distribution, and habits of mountain sheep in western 
Texas, an<I only in the hope that a full knowledge of the conditions 
and the imiwrtance of protective measures may result in the salvation 
iastead of extermination of the species. It would not l)e difficult for 
1 single persistent hunter to kill every mountain sheep in western 
Tezms if unrestrained. Not only should the animals be protected by 
kw, but the law should be made effective by an appreciation on the 
part of residents of the country of the importance of preserving for 
all time these splendid animals. 

Sdiinis Indovicianns ■ Custis. Western Fox Squirrel ; I^)uisiana Fox 
Squirrel. 

In eastern Texas the fox squirrels are large and richly colored like 
tho* of Louisiana^and a small proportion of their numbers are melan- 
istir. Of 7 specimens taken at Arthur one was almost black, and the 
hunter with me said that among 14 scjuirrels killed on a previous 
hunt 4 wen* black or very dark. Ilollister saw a black s^iuirrel at 
Anti<H*h and reported many at Rockland. A few black individuals 
among many of the others were reported at Tarkington. To the west 
the animals grade without any abrupt changi» into the smaller, paler 
colored UntittH. Specimens from (lainesville and Matagorda county, 
while intennediate, are in size and color nearer to fniIor}r}timi.s than 
to typical It m it in. 

Fox sijuirrels are reported by Ix)ring, Oi)erhols(»r, and Ilollister as 
niore or less common at Texarkana, Waskoni, Joa(juin, Antioch, Ix)ng 
Ltke, Troup, Milano, Brenham, Rockland, Conro<», .Jasper, near Beau- 
mont and Sour I^ke: and I have found them at Tarkin<rt()ri, Lii)- 



•If a type looaUty can W estal>nsho<l for Sriurun ruftrmtrr K. (;<K>rrroy 
<<at. Mas. Hist. Nat, 18IK5, p. 174) within tln' nni;:»' (»f tlu» form known sin«-<» 
W*» HH Sciunrn ludovicianuM Custis, or If tli«» tyin* siKHMni«»n sont to (JtHiffniy 
^ Mk'liaux from America cini U* i<k*ntitl<sl as xho I/nilsiana form, it will 
**<vme iief-eswarj' to re^'ort to tho name ruflniitrr. Moanwhilo 1 pn'fcr to use 
> lonic-eiitalillHbed name In pn^foriMice to one three years older, the upplicatioa 
of which Is still open to question. 
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erty, Riclimond, Ctiero, Jefferson, Gainesville, and Arthur, Othere 
reported from Elgin, Austin, Decatur, Brazos, and Wichita Falls are 
probably intermediute between ludooicianvs and limitis 

At Arthur in northeastern Texa-i and in the Big Thicket region 
of southeastern Te\as, the\ inhabit the hickory and oak co\ered 
ridges, and leave the dense rner bottoms and swamps entireh to the 
gray squirrels; but farther «est m the more open country the\ inhabit 
both the timbered ri\er bottoms and the oak ridges Thev h'e 




iiininly in hollow tree:^, but also make bulky nests of leaves anc 
twigs out 1111 the branches. When alarmed these squirrels run to Ih' 
nearest hollow tree or up the first tree with branches leading '< 
one, and niv soon safely hidden inside, but if they do not reach so"" 
safe ivtivat they are so skillfnl at hiding that they often eseapt' tl« 
hunter by kwpiiig on the farther side of trunk and branch. The'i 
ifood consists mainly of nuts and acorns, but fruit, berries, and lidww* 
also are eaten. When feeding on nuts their flesh has a delicious 
ntittv flavor. 
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fcimt ladovicuBii limitis Riinl. T«'xii^ Fox Sqiiirn*!. 

• ••.• r. /..ifiM. Alb*ii. Rul. Am. Miih. N:it. IIIhI.. \Vi. p. l«',i:. i«Nrj. (Not 

l)»r l«\.i- f«i\ '4|iiim*l «litTfT< from tlw l^iiii>iaiia aiiiinal in 
•i:a.:«r -:/ff- .iirl |>al«-r iiilnnitioii. So far a-- I ran learn, it i^ n<'V«*r 
'•I ik It iiilial'it- till* M-hiiarid part (»f tin* I^iwi*r Sonoran /one, 
■/ t'.f i\t-i n-at-liin^ ihi* I'anvnn «»f tli*' INtu**, thr Mm iir:inil«* at 
"' ■ .fcth (if iV\il«. KiviT anil at l>i*l Kiu. an<l fartlaT mhiiIi. r\t>'nil- 
-.' I r«r-- iiiio Ciinliiiila un<l Nik'Vh l<4*nn, Mfxicu. 'In iln- «':i-i it 
;•» • • iitii /«««/< f •'/« «<f/iiiJi« lint -|M'rinii'n* fniiu iIm* nitMitli nf flu- Nin-i-j*- 
ii ••' ^4n Anti>ni<». S*piin. liniwnwiHitl. '.l\^*\ llrnrifita :ir<- r'-t'<i .i>'lr 
'••*•. Tln*n* nn« ^iNfiiiifn*^ fnun l)r\il- Kivrr. I>rl I!im. iuM-k 
^ r.'i^^, Ja|Mini('ii. In^niini. K<*rr Couniv. S:in Aniuniu. >;iii Viiioinn 
k irr in Vni«»nH i'mihtv. iiiMir tin* inoiiili uf Nnri-r- Kixt-r. ('dtiiil:!, 
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Ni'«4i« Sail Anp*lci, liniwnwtNNl. Ilrnrh*tt:i. an<l \'crii«>n: anti nU'r- 
^^«>T n-|iiirt« a fi*w TJ inili*^ nmili of >aii l>ii'«:o anil in tin' \**'rii-. 
^lilrr nrmr VtiTi I«aiic-a<«liT. 
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worn smooth by ages of use as doorways. Usually, however, no pro- 
tection is needed beyond their quick ear for detecting an approarhinfr 
footstep, their natural skill at hiding on the farther side of a truiik 
or branch, and their rapid retreat among the branches from tree to 
tree. 

Late in July we found the squirrels beginning to cut off many of 
the green pecan nuts, apparently just to test if they were nearly ripe. 
The last year's crop of nuts was probably exhausted, as the squineb 




of gray sinilrrel { 



were feeding on vsirioiis other things. Along the Guadalupe River. 
Jiiiv 4 to 7. they were eating seeds of the cypress cones, and bad their 
hands and lips covered with pitch, while the ground was strewn with 
lialf-eaten cones. It was then too early for them to begin liarkiiUT 
nnicli, but n few sofi barks of warning were heard near our camp on 
Devils IJivcr late in July. , 

Scinrus carolinensit Gmelin. Gray Squirrel. 

(iray squirrels inhabit the timbered region of eastern Texas as tu , 
west as the moutli of the Colorado, Cucto, ka^vo^ and Braws. 
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as tolerably common; and from Aledo and Benbrook {just west of 
Fort Worth), where Gary saw a stutfed specimen which came fran 
that place, and was told of a family of 8 taken in 1901 from a hole 
in an ehn a mile west of Aledo. They liavL- Ijcen rL-ported frum (iua- 
daliipe River, Richmond, Brenham, Long I^ake. Antioch. Rwi- < 
land. Saratoga. Sour Lake. Conroe. Jasper. Waskom. Jefferson, nod ] 
Texarkana. | 

Flying squirrels are among the most strictly nocturnal of mam- ' 
mal^ and are rarely noted except by timber cuttei's. who set tliem ! 




situlrrel (SetuTOptent roliuvtla rjiirrn- 



flying from their nests in fsilling trees. While ever^- wood choppil 
in the east Texas region is familiar with them, it is diflicnlt to gl 
sjipcimeni*. They are not easily trapped and often live in hollows i 
the large ti-eew, where pounding with an ax does not start them frot 
their nests. While hunting in the Big Thicket of Lilierty and H»r 
din counties I often heard their fine, whistling stjueak from 
branches over my head at night, and occasionally the rustle o: 
ftt't on the bark of a tive close to the trail T was following. 
At Mike GriiRii's place, 8 mi\es iwrtWusS. qI §iaai lAke, Gaut 
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liiiiis. Ill fad lln- jui'Si'iicc of cauyoiis. bnru diffs. and rocks, with 
uhk'h the species is elosely associated, seems to be the detorniining 
fat-tur of its range within its zone. 

Near El Paao and in the Great Bend of the Rio Gi'andt', new 
Hoquillas. these little snuirrels live along the sleep bunks gf the rim 
or in the narrow side gulches that cut back into the barren nn^u^ 
Along the Pecos Canyon they are fonnd on tlie rock shelves of thC 
canyon walls; and around the Castle and Guadalupe mountaius, and 




lit Sierra Blanca they occur in rocky gulches or along low clifii 
They burrow under the edge of a bowliler or around the base o 
bunch of bLislies or cactus, and are usually seen either running t 
bush to Imsh, silting on n point of rock, or running over the rocks w 
their shorl. tiiisiiy tails curled tight over their rumps. Soinetin 
tlu'v {'litiili tif llic l.ip iif ii ^■!ll■tu^ (>i- luw luish, apparently in search M 
fiM«L but Jit tlic lii-st alaiiu they rush for a burrow or the neareft 
rocks. 

Si-ar Itorjuilhis in May llic lialf-gi-own young were out with thi 
others getting their own food from l\\e vatvou?, ?»»As kbA fruits, and 
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tensively on the old juniiHT berries and acorns of the previous year, 
digging for them under the triH?s and in many plac*es keeping the 
^oiind well stirred. By the middle of July they begin on the neaiW 
matured acorns of one of the black oaks {Quercun etnonji) and ala) 
(m the new crop of juniper l)erries {Juniperus pachyphlaia). Some 
of those shot were feeding largely <m green foliage, the leaves rf 
clov(»r and various plants, and along the Rio Grande mainly on thj 
juicy fruit of Opuutia eiujelmaniiL None of those taken in suranrt^ 
were verv fat, but in Januarv, 1890, in the Davis Mountains, I found 
them excessively so. They were then keeping very quiet and cami 
out of their rockv dens onlv on warm davs. 

Citellus varieg^atns buckleyi (Slack). IMack-backed Rock Squirrel. 

This, the handsomest of the rock squirrels, with glossy black heii 
and shoulders, inhabits a restricted area in the rough and semiari^ 
mesquite country along the eastern slope of the southern arm of 
Staked Plains, from Mason and Llano to a little west of Austin 
San Antonio, and again west to Kerrville and the head of the Xu< 
River. Sp(»cimens examined from Mason, Llano, near Austin, n 
Kerrville, Japonica, and Rock Springs (89 in all) do not vary 
any gn^al extent, except that in a few the black extends over 
back to base of tail. 

Along the upper branches of the Guadalupe and Nueces rivers 
s(|uirrels are connnon in rocky places. I saw them near Ingram 
collected specimens near Jaix)nica and on Hackberry Crwk m 
Rock Springs, while the ranchmen reported them as conunon in 
rocky gulches throughout this strip of rough country. AVest of 
Springs we did not find any trace of rock squirrels, there l)eing 
suitable country, until rofichi was found in the lower part of I)e 
River Canyon. Apparently the open divide between the he^dwat 
of the Nueces and the headwaters of the streams flowing into 
Rio Grande separates the ranges of hftrkleifi and couchi \\\\\\ a neiit 
strip in which neither occurs. Near Camp Verde, in Kerr Couni 
Carv found them connnon in the rockv cliffs, where he secured s 
mens, and was told by the ranchmen that the squirrels had a ha 
of apj)earing in considerable nuini)ers on the cliff just l)ef()n* a sto 
They did this with such regularity that the ranchmen depended on 
as a sure sign of rain. 

Mr. J. IT. Tallichet, of Austin, sent a specimen from Bull Creek, 
Travis County, and wrotx', under date of September 18, 189:1: 

I send \o y«ni by this mnil i\ sp(Hinien of tlie si)eniiophile which occurs Ul 

this part of the State. ♦ * ♦ The speeiinen is an iiuiiiature male which 1 

killed while <Minpin;r last year. Ills (•h<H»k peiielu^s were filled witli corn aal 

melon see<ls. These nx-k squirrels live in the debris at the foot of tlie can^ 

wnlls niul ;ire v(»ry wary. V^\\\-v^vvavu svvh'wwvava vvre uearly as large as tiff 

S4juirrcls nnd are eaten by the eouutry vwiovA^, 
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In iialiits hfirklryi is a true rock sciuirrel, and is nevor si*en at any 
nvat ili>tano(' trxmi cliffs or broken lo(lgi»s. At Llano I found one 
Mir near a <-liff living in a hollow oak tree which they entered by holes 
n the bninclu*^ 15 or 20 feet from the ground. They clinilHHl the 
Jw and tlisapjM'ared — as quickly as any tr(»e squirrel could have 
lone — ami did not show themselves at the openings for half an hour, 
ienerally, however, the squirnds are found sitting on the rocks doing 
>ickt't «luty, n»ady at the slightest alarm to slide noiselessly over the 
sdge of a r<K-k into a burn)W, under a l>owlder, or into a break in the 
diff. Thev are exceedinglv shv and have to be stalked as carefullv 
IS an ant«dope. Hy the middle of May the half-grown young are out 
"aring for thems4»lves and f<H.Hling in the same manner as the a<hdts. 

Pile- of acorn shells near the burrows indicate that acorns, when 
ibtainabh'. an* the principal food of the s(|uirrels, which in sununer, 
iowev«»r. f<H»d mainly on flowers, fruit, and green vegetation. The 
stomach of one examined contained mostly pulp of green cactus 
fruit \Opuuthi rufjelmaitni). together with parts of the big yellow 
caetn*- flower, while several of these* flowers with tin* «rreen berrv 
ittachcHl weiv found on the rocks where the s(|uirrels wen* in the 
bahit of -it ting. The stcmiach of another was filled with the white 
4an-hy pulp from the basi» of young leaves of Yurm strhtu, Nfost 
Df I he yurea plants near the dens of th(» scpiirrels had i)art of their 
lniVf-> rut out, and on examinaticm I found the bas<» of these leaves 
Imder, swtH't, and starchy, with a rather ))leasanl flavor. Another 
nHlividual had the stems and leaves of a little stonecrop in its 
pouches. Flowers seemed to Ih» a rather connnon food, and the con- 
lmi> of the stomachs often showed spots of red, yellow, and blue 
from the various sfMHries eaten. A s(|uirrel shot on Ilackbcrrv Creek 
It tlie «»dg»» of a little corn field July 1 \ had its elu'cks Mulled full of 
pven corn, and the field showed many ragg(»d ear>. 

Mo-t of the scpiirrels colle<'ted in May wei-e lean and inn>rnlai*, but 
one that hapiH»ned to l)e in good condition prov«Ml a> good eating a> 
my tnM* sriuirrel. while the young of the year wer<» a I way- tender and 
delicious. 

Bitellai variepttus grammams (Say). Koek Squirn'l. 

The nw'k sTpiirrels of the southern (nuulalu|)e Monniaiii< and the 
FVanklin Mountains near Kl Pa>o. Tex., are typieal ^// '/////// '//">. with 
i^hl gray head and shoulder.-. In tiie (inadaln|>e Mountain- thev 
in* i-funmon, together with th«' juniper- and oak-, fn>ni l.nno t<i ~,^^^^^^ 
'fN-t throughout the UpjX'r Sonoran zone. They n-ually live ah>ng 
he nx'kv canvons, but are som(»tim(»s seen in the open wood-, where 
hev clinil> the trees for the sweet lM»rrie> of Jnn/jHrns jun hf/phhn' 
nd the little aconis of tin* gray oak, or dig aeorn> of the previous 
from the ground under the tit^^s. Down m Uw! ivn^Uull v!xvuviu\s 
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we foimd them feeding on cactus fruit {Opuntia enifi 
CereuH HtramlneuH) and walnuts {Juylcins rupextri'<), (J 
shot in Dark Canyon had thirteen of these little walniiti 
of small cherries in its cheeks and a lot of cactus fruit in 
They are shy and usually silent, but when danger thre 
loud, vibrant whistle rings back and forth from the canya 

Citellus mexicanus parvidens (Mearns). Rio Grande Grouj 

The Rio Grande ground squirrels show no important 
variation over a wide range in western Texas. Sped 
Brownsville are a little larger than typical individual 
from Altuda are of minimum size. They inhabit appro 
whole mesquite region or arid Lower Sonoran zone of j 
common at Brownsville, Rockport, Mason, Colorado, a 
the Pecos Valley north to Roswell, and westward to the 
and beyond. Wherever the scrubby mesquite tree growj 
rows are sure to be found under its shade, or, if in the 
enough to it for them to feed on the sweet pods, pieces o 
often seen scattered around their holes. Thev are strict! 
squirrels,' and climb only into low^ bushes for seeds and 
depend entirely on their burrows for protection. Like n 
smaller gi'ound squirrels of the arid regions, they usual 
under the edge of a cactus or some low, thorny bush, \ 
obtain shade and the protection of thorny cover. They ; 
do not hibernate, but during the cold weather have the uns( 
habit of closing their burrows and remaining inside. I lu 
them in these closed burrows at Del Rio in Januarv and 
on the 9th of May, when my traps were set, as I supposed, 
gophers or moles. Also near Rock Springs in July 1 fo 
burrows that I attributed to this species. The habit of ( 
entrance of the burrow is unusual in the squirrel faniilv 
j)robably be accounted for as a protection against enemies, 
cially siuikes. Near l^ock Si)rings I took a half-grown sqi; 
a bull snake which had killed and just lx»gun to swallow ii 

Like other members of the genus, these ground squirro 
seeds, grain, fruit, green foliage, lizards, and munerous ii 
often gather around gardens and grain fields, where the 
siderable damage in sj)ring by digging up coi*n, melons, 
various sj)routing seeds, and, in summer and fall, by feed 
ripening grain. Specimens examined at Roswell, X. Me> 
were feeding on about ecjual proj)ortious of seeds and insec 

Citellus tridecemlineatus texensis ( Merriam). Texas Groun< 

This southernmost form of the Li-striped ground squirr 

a narrow stri]) of half prairie vrowwUv through the midd 
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Te.xa>, wlieiv the timber and plains intenningU* — from (xainesville 
and Vernon on the north to Kichmond and Port Lavaca cm the south. 
A|^|)arently its range is more or less broken and scattered, althou«j:h 
the animal i*^ common in places. A little colony was found at Rich- 
luond. and ()l>i»rholser saw a mounted si>ecimen at Port Lavaca, said 
to have I)i»en killed near the town, where they were reported as 
otTiirring." 

In habits. voici\ and general appearance they do not differ nnich 
from frf*hrrf/tJiH4'att/M. They live in the op(»n grassy prairies or 
annuid tit'lds and depend (m their burrows for shelter and their 
stri|Nnl l)rown coats for protection. They f(H*d largely on grass- 
lM>|»|x*r- and other insi»cts, togethei* with si»eds. grain, fruit, green 
herbage. an«l flowers. 

Citellni tridecemlineatns pallidus (Allen). Pale (Iround S({uirrel. 

The little, pale strii)ed ground s<juirrel is ccmunon in Tpper 
Sononin zone over the top of the Stake<l Plains, where it is often seen 
running thnnigh the short grass or standing erect and stake-like at 
the e<lge of its burrow. A numlxT of specimens collected in August 
■t Wai^hburn had lxH?n feeding nuiinly on grasshoppers, which w(»re 
■buiidant over the plains. A few other insi^cts wen* noted in the 
itonia^*h> examined, and one of the six»rmophiles had been eating the 
fniit of the small prickly jK^ar (Opttnti/f marrorhha,^)^ the seeds of 
vhicli weiv stored away in his pouch(»s. 

Bitellas spilosoma major (Merriam). Large Spotted (rround S({uirrel. 

The >iH)tted spermophiles from Li|)scomb. Caiuulian, Miami, Mo 
beetie. Colonulo, Pecos Citv, and Monahans, Tex., and Carlsl)ad, 
Eo^well. and Santa Rosa, X. Mex., agree in their large size and 
Doairsi'. indistinct spotting with uutyn- fr«»m Albu(iu<»r<pie, N. Mex., 
iMit >liow slight variation with almost every change of soil and sur- 
pciMn<ling>. The foregoing localities, which completely surround the 
Staketl Plains, lie near the junction of I'pper and Lower Sonoran 
lones. but as the s|)ecii^ ranges north to Las Animas and (Jreeley. 
Colo., it apparently lx»longs to Upp(»r Sonoran. 

TlieM* quiet, shy, inconspicuous little ground npiirreU live in bur- 
row?, under the edge of clumps «)f bushes or on open, gras^-y |)lains. 
Their fine, trilling whistle is often heard from behind a bn-h or weed 
patrb. 1 have foun<I their stomach- full of gra^'-lioj)|>ei> an<I beetle^ 
ftod tln'ir ixmches fidl of schmIs of >and bur {('< ihIh-hs fr'fhuln'nhs), 
■ud have s(*en little heaps of tlu' empty bur -lu'lU xattei-eil alM)Ut 

• Two miefimeiiH recordeil by L)«»<-tor AUeii from Hjm* Coiinty. 're\. \\\\\\. \\\\. 
IfUH. Xat. IliHt.. Ill, p. 22rj, 181)0). as Sprrmophilus tritlrrrmlitmitiis, eitflit yejirn 
t«-fure texennh woh described, I assume to Ik^ referable to this form. 
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their burrows. Usually they are not sufficiently numerous in agri- : 
cultural refjions to do serious dama^ife in the /STrain fields. j 

Citellus spilosoma marginatns (Bailey). Brown Ground Squirn»l. 

This little brown, sharply spotted ground stpiirrel is apparently 
an Upper Sonoran form, living on the dark lava soil of the Davis 
Mountain plateau. The type was caught in the ojxni valley neir 
Alj)ine, and others were seen on the me^^a at F'ort Davis and along 
the east base of the mountains. Specimens from Valentine, Presidia 
County, Van Horn, and Toyahvale are referred to the si>ecies, though 
not all are typical. The Toyahvale specimens show some of the 
characters of major, ' 

In no part of their range have we found these six*rmophiles ci)ra-j 
nion, but like other members of the group they are inconspicuoiK,} 
shy little fellows, rai'ely heard or seen. They burrow in the openj, 
or under the edge of a bush or cactus and usually keep close to their I 
homes. They often live under the dense, spinescent bushes ol* 
M'nrorh<inuni.s, which is connnon in this region. 

Citellus spilosoma arens (Bailey). Spotted Sand Squirrel. 

These little sai.d-colored ground scpiirrels are common in. the opei 
j)art of the valley i)ottoin below the town of El Paso, when» they 
make their i^nrrows in the sand banks among scattere<l bushes of 
Atri/>h.i\ SiKH(l<i. and nies(|uite, with little pmtection from the 
glaring light and scorching heat of summer. Their coloration is] 
w()n<lerfnlly j)r()tective, and InMUg shy little animals and not very 
abundant tliev are rarelv seen unless lo(*ated bv their fine binl-like 
wlii>tl('. Tliey seem sensiti>(» to a slight degree of cold and ap|)ar- 
enth hiluTnate earlv in winter, for I could find no tract* of them in 
Derrnibei* :il)(>ut the same holes where I had caught them the ])ivvi<m'* 
Julv. Doctor Fisher found them connnon in Mav, but siivs that! 
wiiidv (lav kept them in their burrow^. 

Citellus spilosoma annectens ( Merriam). Padre Island (iround S<juir- 

rel. 

A number of sjM»ciin(Mis, including the ty|)e of annectvnH^ wen* taken 
bv William Llovd near the two ends of Padre Island, and others bv 
II. P. Attwateron Mu^tantr I>land." In A u<rust, 1801, Llovd savsthev 
were :il)undant, but in November, when the island was again visited. 
<»nlv one wa^ mm'u. A|)pai*ently they were keeping nuiinly in their 
bnrrou>. He reported them alx) from the nuaith of the Rio (ininde 
and at Uio (irande City, but M»cured oidy one specimen on the main- 
land on the sandv ImmicIi at tlie mouth of the Uio (iramle. lie sav> 

that thev ^'cm to live in the crab burrows and are verv shv, but their 

• • • 

call note, similar to that of a grass fiiu*h, is occasionally heanl. 

« nul. .Viii. Mum. Nat. Illst.. VI. p. ISJ. Ism. 



Cjatmyt IndorioiaBiis (Onl). I^uirie Dog. 

The prairie ilugs inhabit an area comprising more than one-third 
of tKe State of Texas. Their range extends from Henrietta. Fort 
Belknap. Huinl. and Ma.son west iihnost to tlie Rio (Jramle, north 
met tlie Staked PlaiiLs and the I'un Hiuidle region, and sonlh to the 
bnd dniws of Devils Kiver. to 10 miles south of Marathon and iiri 
nilen s«iiith of Murfa. '\Miile to the northwani iidiabiting mainly 
['pper Sonoran zone, in Texas they extend well into the ui>per edge 



r^ 




f I»wer Sonoran. So far as I <-in 
nm<Hiiate valley of the Itio <hjiMde ni' ni'iner lo ilie rivn' iliiin 
ierra Hlanca. except one little colony -J mile- ca-l of I'lirl ISli—, urn- 
o they ocenr clsewhen' in the I>owit Soni.nni zone niiuli U'vond iIh- 
mien-d tra«»f of UpiH-r Sonoran >|wi-ii- of phuit-. Norniiilly tliey 
clong lo Upper Sononin zone, hut ilieir >niing lendi-my to e\p;in- 
km carries them sliglitly l«'V<ind it.- Iionnds. In ihe l)iivi> Mnnntains 
hej' range np to 5^00 feet in an o|K'n valley on Limpia Cn-ek ul a 
aomt where the fir»t yellow pines api>ear. while oi\ \\vi.' \\\«.\\\ vVVip.- 
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of tlie Guadalupo Mountains and in Dog Canyon, which is named 
for ihem, they straggle up to (>,1)00 feet, or to the very upper hmit 
of the Upi)er Sonoran zone. Usually they are found in scattered 
colonies or ' dog towns,' varying in extent from a few acres to a few 
square miles, but over an extensive area lying just east of the Staked 
Plains they cover the whole country in an almost continuous and 
thickly inhabited dog town, extending from San Angelo north to 
Clarendon in a strip api)roximately 100 miles wide by 250 miles long. 
Adding to this area of about 25,000 square miles the other areas occu- 
pied by them, they cover approximately 90,000 scjuare miles of the 
State, wholly within the grazing district. It has been roughly esti- 
mated that the 25,000 square mile colony contains 400,000.000 
prairie dogs.« If the remaining 05,000 square miles of their scattered 
range in the State contains, as seems probable, an equal number, the 
State of Texas supports 800,000,000 prairie dogs. According to the 
formula for determining the relative amount of food consumed bv 
animals of different sizes (Yearbook Department of Agriculture, 
1901, p. 258), this number of prairie dogs would require as much 
grass as 3,125,000 cattle. 

In many places the prairie dogs are increasing and spreading over 
new territory, but on most of the ranches they are kept down by the 
use of poison or bisulphid of carlx)n, or, better, by a combination of 
the two. As a Texas cattle ranch usuallv covers from 10,000 to 
100,000 acres, the expense of destroying the prairie dogs in the most 
economical manner often means an outlav of several thousand dollars 
to begin with and a considerable sum each year to keep them down.* 

The increase of j)rairie dogs is plainly due to the destruction of 
their natural enemies, badgers, coyotes, foxes, ferrets, hawks, eagles, 
owls, and snakes, nuiny of which are destroyed wantonly. 

The i)rairie dog is a plumjj, short-eared, short-legged, short-tailed 
little animal of the squirrel family, cleanly in habits, good-natured, 
and eminently social in disposition. If there are only a dozen in a 
big valley they will be located on an acre of ground where they can 
visit back and forth among the burrows, play or fight, and take turns 
in standing guard. If there are thousands of them their burrows will 
!)(» found close together over the plain to the edge of the 'dog town, 
l)ey<)nd which none will be seen for perhaps 10 or 20 miles. On a 
trip from San Angelo noi*th over the Staked Plains we were with tln'ni 
for wiM'ks, both in the n^gion of their coiitinuous range and among 






" Vcnrbook W S. 1 h'pnrtnuMit of Ajrriciiltnrc, 11M)1, p. ^'tH. 1 

''For nu'tliods of (lostn>ylnK prairie (l<>j;s soo * The Prairie Dor of tlio Great I 
riains.' l».v (\ Hart Mcrriam (V('arl>oolx V. S. Dcpartuient of AgricuUure. 1901. | 
pp. *Jo7-270), and * l)(»stro.vin^ I'rairio Dojujs and Poolvet (iophers.' by 0. ^ 
Lantz (Hnl. lUJ, KxptTiiiient Station. Kansas State Agricultural College, Man- 
Imttnn, KniiH.), 
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scattertHl colonies. In places they were comparatively tame, and 
would sometimes let us drive within 20 feet, and even then thev would 
not f[o entirely down their burrows. P^'rom a distance they could be 
•seen watching us. A few were always sitting on top of their mounds 
barking an alarm, but on our nearer approach all scampered for the 
iM>an*st burrows, while those farther ahead took up the alarm. When 
iw<v half within the funnel-shaped entrance of the burrow the cour- 
age of the prairie dog revives, and with hands braced across the d(K)r- 
way. and with erect, flipping tail, the animal keeps up a steady bark- 
ing at the intruder, sinking lower and lower, until finally with a 
quick dive, a shrill chatter, and a farewell twinkle of the tail, it 
vaiiisht»s down the hole. Frequently when you reach the burrow the 
animal can still lx» heard sputtering and chuckling dwp down in the 
«arth. and when once driven into its hole it doc»s not soon reappear. 
It take's no little patience to await an hour or more the reappearance 
of the little black eye that cautiously peeps over the rim to see if the 
enast is clear. 

Promptly with the rising stui the prairie dogs come out for their 
lnvakfasts, at which time a "dog town 'is as animated as any metrop- 
olis, but with the setting sun they retire to their burrows. Break- 
fast lasts for a good share of the day, with intermissions for work 
ind play and a good long midday nap. There are always burrows 
to he dug deeixT or new ones to \yc started, rims to be built higher, 
tnd in damp weather the crater-like mounds to l)e molded. Innne- 
rfiitely after a shower, often l>efore the last droj)s have fallen, the 
I'rairie dogs are out scraping up dam)) earth on the rim around the 
fciim»w and pressing the funnel-shaped inside into j^roper form with 
Jheir stubbv noses. In this wav an effectual dike, sometimes a foot or 
fwo in height, is formed around the entrance of the burrow. Hut 
hiring a cloud-burst I have stoo<l in a dog town and si»en all of the 
*urn)ws with rims not over <» inches high fill with water: and in the 
rack of an unusually violent downpour have seen the Ixxlies of dozens 
►f dniwned prairie dogs scattered along the gulches. 

The food of the prairie <log is mainly grass. Not only are the 
«*tves and stems eaten, but the roots are dug uj) until the circles of 
»9in» ground around the burrows IxH'ome wider and wider. Many 
Hher plants, some seeds, and a few ins(»cts are eaten, but to a less 
'xtent than grass. After a long season of drought or a ^uccc«^>ion of 
Iry years it often happens that every green tiling is exterminated in 
I prairie-dog town and the animals are forced to move on to new 
[Pastures. In a dry si»ason I have ridden over long >tr(»tches of barren 
Ind deserted dog towns; and. again, after a year of abimdant rain, 
kuive found this same groun<l growing uj) to worthless wecnls, or, if 
to grass, only to the equally worthless foxtail. 
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In autumn the prairie dogs become fat, but in Texas they do not 
regularly hibernate as they do to some extent in the North. If 
their fur should become fashionable, or roast prairie dog an epi- 
curean dish, the problem of keeping them in check would be settled, 
and there is no reason, save their name, for not counting them, 
properly prepared and cooked, a delicacy. AVhile owing their name 
to a chirping or ' barking ' note of warning, they are in reality a 
big, plump, burrowing squirrel of irreproachable habits as regards 
food and cleanliness. An old stage driver expressed the idea in 
graphic words one day: " If them things was called by their right 
name there would not be one left in this country. They are just as 
good as squirrel and I don't believe they are any relation to dogs.^ 

Mus musculus Linn. House Mouse. 

Common house mice are found practically over all the settled part 
of Texas, even at most of the isolated ranches at a distance from rail- 
roads and towns. They were caught at de^^erted adobe cabins in the 
Great Bend of the Rio Grande, 100 miles south of the Southern 
Pacific Railroad. They are by no means confined to houses and out- 
buildings, but over nmch of the country have become established in 
the fields, meadows, hedgerows, and weed patches, from which they 
collect in the stacks of hay and grain, and are ready to attack eadi 
croj) as it matures. 

Mus norvegicus Kvx\. Wheivf Rat." Brown Rat. 

AMiarf rats are connnon in most of the towns of Texas and on soma 
of the ranches, but they are not so generally distributed in thinly 
settled regions as the house mouse, nor do they take so readily to d» 
fields and country. In the years 1889 and 1890 there were reporii 
of swaruis of rats overrunning parts of the State, but the si)ecieJ 
are uncertain, nor is it known whether the wharf rat was one of thea. 
At Seguin, Guadalupe County, in November, 1904, I found wharf 
rats in great abundance around farm buildings and along fencaj 
and weedv borders of fields, wherever sufficient cover was offefei 
Their runwavs and burrows resembled tliose of the cotton rats, bul 
wei-e larger and did not extend so far out from cover. Along thf 
edge of a cornfic^ld numerous cobs were scattered under the fen(«» 
where tlie corn had been eaten otf. In Mr. Xeel's tomato patch the 
ripe tomatoes were being rapidly devoured, and I caught a rat in 
the midst of the patch by using a ripe tomato for bait. 



"Mus rattus Linn. Hlack Unt. A l)ljick rat cDHwteii l).v Lloyd nt Brow* 
vUh' proves to be a niolanistic Mus iiffrrcfjicus, closely resouibling M. rattu*^ 
color. I find no specimens or records of the latter species from Texjis. but 9.*^ 
is found farther east and west it undoubtedly will be taken in the State. 
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with a good growth of sagebrush {Art^mma fili folia). They make 
few holes, though two were taken at the mouths of small burrows. 
A turtle ate the head of one specimen and a rattlesnake tried to 
swallow another, but was prevented by the trap. 

Throughout a wide range these little animals live on the short- 
grass plains or in the sagebrush country, and are caught at all sorts 
of burrows, an old badger, prairie-dog, or spermophile hole being a 
favorite resort, probably on account of the insects to be found within. 
They are strictly nocturnal, and while never seen by daylight, their 
long-drawn, fine whistle is often heard in the grass between dusk and 
early dawn. The morning round of a line of traps usually reveals 
one or more sj)ecimeus that have been attracted by the oatmeal bait, 
and just as often shows some half -eaten Perognathv^^ Peromuscm. 
kangaroo rat, or other small rodent that happened to be in the trap 
when this forager came along. The OnychomyH stomachs usually 
contain, besides finely chewed seeds and grain, an interesting assort- : 
ment of grasshoppei^s, crickets, beetles, scorpions, and small insects, 
and occasionally parts of a lizard or mouse. 

Onychomys torridus (Coues). Arizona Grasshopper Mouse. 

OuinhomyH torridus arciiicftla Mearns. Proc. V. S. Nat. Mus., XIX. Advan»: 
Shet-t, May 25, 181)0, p. 3. T.vi>e from El Paso.« 

These little long-tailed grasshopper mice occupy the arid Ijower 
Sonoran /c:u» of weslvU'ii Texas from El Paso to near the mouth of 
the Pecos, and up the Pecos Valley to old Fort Lancaster and Mona- 
bans, and Carlsbad, X. Mex. They are found on the open, barrefl 
mesas among stones and cactus and the characteristic desert vegetation* 
or in the sandy mes(|uite bottoms of the Rio (irande and Pecos rivers. 
Like all the genus they are strictly nocturnal, and while prowling 
about at night get into traps set at the burrows of various other 
mammals. About all that we know of their habits is gained from 
examination of their stomachs, which usually contain, besides a small 
portion of seeds or grain, a larger share of scorpions, grasshoppers, 
crickets, beetles, and various other insects. 

Peromyscus leucopus (Rafinesque). White-footed Mouse. 

The (lark-colored IVro/Ni/srtts fi'om the coast region of south- 
eastern Texas, while not (piite typical IcucopuH^ seems to be nearer to 
it than to ni<iirnst. There are specimens from near Alvin, near (lal* 
veston, Velasco, Klliott. Arcadia, Matagorda, Deming Station, and 
east Carancahna Cr(»ek. To (he west apparently it grades into 

o S|)e<inHMis ill tlio Iliolojricnl Survey concction from El Paso, Sierra Bland 
Mnrfa. and Alinnc do not difTor so far :is I can se<^ from the t.vi>e of torrid^ 
and from siKM-imciis taken around tlic type locality, when corresiK)iidhijr iK»lap* 
are eompare^l. It is a little, dark. ri<hly colore<l si)e<*ies. beeoming pnle in late 
ninti'r ntul s/*i /n^. Neither in \\ve iV\u\o\\s\vn\s \\oy *\\\ Uve skulls can I find *V 
cba meter by whivh to rtKogulze the »\ib»v^eVe?^ arcu\co\a. 
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the creek bottoms.'' At Canadian he caught one ** in the grass along 
an irrigation ditch " and another " in a deserted cabin.'' At ^liAini 
lie catiglit two '* in the rcnrky bhiffs near town and one on the sandy 
bottoms/' and at Mol)eetie othei's "' along the sandy creek bottoms in 
traps set for Pe?'Of/?utthtt>f and Perodipun.'^'* 

Like other niemlx^rs of the genus, they ai-e strictly nocturnaK and 
(hiring the day keep safely within their burrows in the ground or in 
some oth(»r dark retreat. As a result they are almost never seen alivei 
excej)t when they get their tails instead of their necks in our tnip&< 
Very little is known of the habits of this species. 



>vm( 



Peromyscus leucopus mearnsi (Allen). Mearns AVliite- footed Mo 

P(Tfnnyf«'U)i ratnis Mearns. Prf>o. V. S. Xat. Mus., Vol. XVTII, Advance 

Sheet. March 25, 181XJ. p. 3. TyiK- from Fort Clark, Tex. 

I 

The ilearns white-footed mouse ranges over southern Texas from,. 
Brownsville north to Eagle Pass, Fort Clark, and San Antonio, and^ 
east to Ro('kj)ort, grading into leucopus on the east and texan}»i 
along its northern boundary. There is certainly not room for lAj 
intermediate form between texanus and m^amm^ which ran us pronaj 
to be. 

The region inhabited by mearim is semiarid chaparral and cactii% 
plains in Lower Sonoran zone. At Brownsville, the type locality 
of th(» species, Lloyd collected a large series of specimens andjij 
iH^portcd (he speci(»s as ''very common out to the sand belt.'" H* 
also caiiirht a f<nv on Padre Island and around Xueces Bav. Another: 
seri<'s was c()ll(Kt(»(l at Brownsville by Ix)ring, who says of the mice: 
''Quite coninum. Found in the willows along the river bank and 
under logs and brush near the overflows. Several >vere caught \% 
trai)s baited with meat." At Hidalgo, I^oring says: "They we»; 
taken in traps baited with oatmeal and set by hedge fences, cacti9 
beds, and underbrush.*' In writing of specimens obtained at Saik 
Lorenzo Creek and Santa Tomas, Lloyd says: ''They prefer la 
arid region where grass is scant among the cactus." At Corpus 
Christ i th(» mice weiv very scarce, and T caught but one in a lonff 
line of trai)s. It was at a hole in the bank just back of the beadu 
At Hecville Oheiholser reports them as ''evidently not very coinmonv 
as all my tra])|)ing tailed to reveal more than a single individual. 
At San l)ic<r() ho says: "This animal does not appear to Ik» more 
than toleral)ly common. It lives only in the damp thickets border- 
ing tlie ponds and water hoh's in the chaparral: at least my trapping? 
in all kinds of situations failed to reveal its presence anywhere else. 

Peromyscus michiganensis pallescens Allen. Little Pale Peroinyscu!^. 

This j)ale little mous(» is rei)resented in the collection by s|)eci- 

iiKMis collected at San Antonio and one fnmi near Alice. The one 
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boai Alice was collected by Lloyd 12 miles southwest of the town 
<n open prairie. San Antonio si>eciniens were caught by II. P. 
Jkttwater in traps set for harvest mice around brush piles." 

Itomyscns sonoriensis (Ia» Conte). Sonoran Peromyscus. 

A few sjKH-imens of this little Prrotnyfiru,s from Washburn, Tex., 
tfKUi ti» Ih* nearer to typical .sonoriensis than to any of tlie subspecies 
Id the group. One si>ecimen was cauglit at a tiny burrow on the 
Wiort-grass phi ins, miles from any cover that would c()nc<»al even a 
pou^e. ami othei^s were caught on the prairie at the edges of fields. 

Peromyscns sonoriensis blandus Osgood. Frosted Peromyscus. 

Thi- pale, silky-haired little mouse is comnum in westen; Texas 
wrer the rough and arid region In^tween the Pecos ami Kio (irande 
ffllley>. There are sj)ecimens from the Franklin Mountains (IT) miles 
^Mth of El Paso), Sierra Blanca, Valentine, Onion CnM»k (Presidio 
iiity). and Bone Spring (58 miles south of Marathon). All the 
>ve Im'alities are in rough country near the junction of l.TpjxT and 
rer Sonoran zones, where more or less mixture* of the two occurs, 
that the zimal range of the species is not perfectly deterinined by 

Although in a rough country, broadly speaking, these white-f(M)ted 

inhabit the smooth spots in the bott<mis of ojxmi valleys. At 

•ra Blanca they were on the l)roa<l flats southeast of (he station, 

•re the principal vegetation was low. scattered, composite shrubs 

IGyttem's!// mlrrorephalaf and Crasstun tjnnuUfoiui)^ among which 

»v bnrrowe<l in the mellow soil, and the s(vds of which furnished in 

rinter a large share of their food. So far as tluMr own gi'uus was 

MvnuMl, tln'y held this ground by th(»msi»lves. the larger l\ ft.ranHH 

^ing raught in an old w<KMlrat''s nest under a yucca and the long- 

uled /^ enmtruH in the nearest clill' of tilted rocks. At Onicm 

*k they W(Te fotmd living in holes in the soft, level ground of the 

?k valley, where none of tin* other species of /\rofnf/sft/s were 

[en. At Valentine, out in the middle of a big open valley, 1 caught 

ine of these little fellows under the doorstep of the Iiouh* where I 

boinhMl, (m the edge of town, and near Bone Spring. r>() miles 

?»uih of Marathon, I caught another under a mesquite out in the open 

: n\h\. 

'^hromyicns gossypinns (I^ (V)nt(»). Pine WocmU Peromy-cu-. 
f J^piH'imens of this large, dark-colored Prrumi/snis from Texarkami, 
Jefferson, Long Ijake, Joaquin, Ja>per, and Sour Lake, indicate an 

«Bul. Am. Mas. Nnt. Hist., VIII., p. <U, 1S1H». 
3873— No. 25—05 m 7 
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extensive range for the species over the timbered region of eastern 
Texas. 

Apparently it is not' an abundant species anywhere in this region, 
and much trapping is necessary to procure a few specimens. At 
Jefferson Hollister caught two in the woods near Big Cypress Creek, 
and at Joaquin one under a log on heavily timbered creek bottoms 
Oberholser caught one in a canebrake along the Red River at Texa^ 
kana, one in heavy woods on the edge of McCracken Lake, near Long 
Lake, in Anderson County, and several in a cabin and one along a 
e tream in tlie woods north of Jasper. In the heart of the Big Thicket, 
7 miles northeast of Sour Lake, I caught several in and around old 
tumbledown buildings, and Gaut caught them around old logs and 
stumps in the woods. 

Peromyscus boylei rowleyi (Allen). Rowley Peromyscus. 

PeromyscHS boylii peniciUatus Meariis. Proc. U. S. Nat Mus., Vol. XIX» 
Advance Sheet, May 25, 181K>, p. 2. Tyi)e from El Paso. 

A large series of this big, long-tailed Peromyscus from the Frank- 
lin and Organ mountains is typical rowleyi^ as apparently are also 
six other specimens taken in Dog and McKittrick canyons in the 
Guadalupe ilountains. In this region and farther north they rangoj 
throughout Upper Sonoran zone, being closely associated with juni- 
pers and nut pines, as well as with rocks and cliffs. In places the 
follow the cliffs slightly below the junipers, but only where canyc 
walls offer especially favorable haunts. In the Guadalupe Moi 
tains they range to the upper limits of junipers, where the j'elk 
pines begin on dry, hot slopes at 7,800 feet, and down in the noi 
east gulches near Carlsbad at the east base of the mountain slope 
3,100 feet. While usually found along cliffs or among rocks, 
are often conmion among junipers, nut pines, and oaks at consideral 
distance from any rocks. In such places they live in hollow trees 
logs or take advantage of any convenient cover. I have occasioi 
found them curled up in a soft nest in a hollow tree, and have oi 
found a nest that I attributed to this species in a knothole or unc 
a loose layer of bark. At one of our camps on top of the Guadaii 
Mountains, in a iKnuitiful orchard-like park of junipers, one t( 
possession of the camp wagon and made its nest among bo.xes ai 
sacks. 

The food of these mice* consists largely of juniper l)errie.s, or 
least the seeds of juniper berries, of which there is usually an abui 
dant supply at all times of the year, but acorns and pine nuts « 
eaten while they last. The empty shells of seeds and nuts and acor 
show tlu^ favorite feeding grounds to be under the hollow base orlo 
spreading branchcii of a junii)er. 
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Chinati Mountains, 35 miles south of Marfa. At Ozona and Big 
Springs they were taken in cliflFs in the comparatively open country. 

Peromyscus attwateri Allen. Attwater Peromyscus. 

The Attwater peromyscus inhabits the cliffs around the edges of 
the lower arm of the Staked Plains from Big Springs, Llano. 
Austin, and Kerrville, west to Com.stock and Langtry, and up the 
Pecos Vallev to Fort Lancaster and Sheffield, the cliff and canvon 
country along the Rio Grande, and at least the lower slopes of the 
Davis and Chisos mountains, and extends westward into Mexico, 
Most of those localities are so near the edge of Upper and Lower 
Sonoran zones that the species might belong to either, except that 
among the cliffs and canyons it probably gets the cooler teniix^ratiire 
of the higher zone. 

At Howard Lacey's ranch, near Kerrville, wiiere the type of the 
species was collected in 1805 by H. P. Attwater, I foimd these ani- 
mals abundant in 1899, and caught them in crevices along the cliffs, 
under logs in the woods, and under fallen grass and weeds on the 
creek bank in the bottom of the gulch. At Ingram, also near Kerr- 
ville, Gary and I caught them in the rocks along the bhiffs and 
under the heaps of flood drift on the river bottoms. At Camp 
Verde Gary caught a few under rocks and logs. One was taken on 
the crest of a juniper ridge near Rock Springs; Gordon Donald 
took one in the cliffs near Devils River Station, and N. Hollister 
caught a series in a little canyon near Gomstock and one in the cliffs 
of the Rio Grande Ganvon H miles south of Gomstock. Llovd caught 
one at tlie Painted Oives and Gaut collected 12 specimens in the 
canyons around Langtry. Oberholser caught 5 among the rocks at 
Fort Lancaster. Gary and Hollister found them in the cliffs along 
the Pecos Ganyon as far uj) as Sheffield, and Gary took one indi- 
vidual of tliis species, together" with Inceyi^ in a canyon at the ea^j 
base of the Davis Mountains. In the Ghisos Mountains a few wtf«j 
taken in Upper Sonoran zone from 0,000 to 7,000 feet. A smallj 
series taken among the rocks at Llano is typical attwaterL but • 
series of 13 specimens collected in the cliffs near Austin, where Ober- 
holser reported them as the commonest small mammal of the locality. 
is not typical. 

Peromyscus eremicus (Baird). Desert Peromyscus. 

I*( ntiiiffscKs eremicus arenariiifi Menrns. rroc. U. S. Nat. Mus., XIX* 
Advjinre Slioct. Mmv 2."). 1S!)(;, p. 2. Type from El Paso, Tex. 

This wi(le-ran^in<r doert species inhabits the arid Lower Sonoran 
zone of western Texas from the Pecos Valley to El Paso. Specimen* 
from Comstock and vicinity and from Carlsbad (Eddy), X. Mex-* 
innrk the eastern limit of its known range. There are specimens i^ 
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Uowii Into the Kronnd tiotow tlie ueet. In one of these holes n number of p«ctD 
uutit were found. The nent coiitnlned nn old female nnd three bnlf-grown jonnc 

Feromyscas taylori snbater siibsp. nov. Dusky Baiomys. 

TjjK- from Beriiiird Creek netir Columbia, Bmsorla Oountj-. Tm. S* 

ilsiu 9 '"'•■ "■ ^- ^'"*- ^"'^' B'<»l<«'™' Surrey Coll. Collected by Wm. J 

Lloyd Feb. 23. 1MI2. Original No. 

Chararferx. — Size and proportions of P. tnylori, but much darlur 

colorpd. Upper parts blackish or sooty gray, belly buffy. 

MeaHiifemeids of ti/pf. — Total length. Ill ; tail, 37; hind foot, 15. 
Average of 7 topotyixw : Total length, i)5; tail, 39; hind foot, 14.8. 

Skull of tt/fx: — Itasal length, 1+.8; nasals, 6.3; zygoiiinl ic breadth, 
10; mastoid breadth. 8.4 ; alveolar length of upper molar series,! 




Balomiu iPmmftm 



This (hiskv form of the litlic Haiomijg inhabits the coast pniiriesof 
Te.xas i';isl of Maljigorda Hay. SpwiiniMis from Matagorda. Matagonl* 
IViiiiiMila. Itcrrianl Cri'i'k {Vi miles west of Cohmibia). Riplmioiid. 



mis of Itc-vjir County. Tex. Bui. Am. Mu8. Nat Hist, VIIL 
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end of Padre Island they were found in patches of marsh ' cranberry; 
Two of their round cup-shaped nests, composed of fine rootlets, were 
found under old boards/' At Virginia Point, opposite Galveston, I 
caught them in runways under the grass and rushes along the edge 
of the salt marsh. At that time, in April, they were rather scarce, 
but the peoj)le say that occasionally they become very numerous, 
especially in and around the rice fields. 

Oryzomys aquations Allen. Rio Grande Rice Rat. 

This species is known only from the vicinity of Brownsville, near 
the mouth of the Rio Grande. 

Loring reported it as common in gi'assy spots in the mes<|uite brush. 

Reithrodontomys intermedins Allen. Rio Grande Harvest Mouse. 

RrithroiUmtomya Jacvyi^ AUen, Bui. Am. Mus. Nat. Hist., VIII. p. 235, X«r. 
21, 1896. Type from Watson's ranch, 15 miles south of San Antool* 
Tex. 

This long-tailed harvest mouse inhabits the Lower Sonoran zone 
of southern Texas from Brownsville to Corpus Christi, San Antonio^: 
Kerr County, and Del Rio, and extends south into Mexico. 

At Brownsville Loring reported that he caught several specimens 
of this species in traps baited with meat and set among small willows, 
w^eeds, and high grass near the river. At Del Rio I caught themiii 
little burrows on the brushy flats, and near Kerrville found them 
common around fields and in weedy places generally and caught 
them at burrows and runways under the fallen grass. Lloyd reported 
one found cm Padre Island in an old cow's horn, and two dead ones in 
an old barrel. Betw(*en Laredo and Rio Grande City he reported 
two as living in old nests of the cactus wren, and near Corpus 
Christi he found (me in a nest in a catsclaw bush. In April, V^ 
I found what looked like an old verdin's nest in a bush of Mom^fk 
paUidd near (\)rpus Christi. The nest was about 4 fc*et from the 
ground, a globular structure of grass, lichen, and short gi'ay moss 
{Tilhnuhla vecuvratu) . with a snuill opening at one side. As I 
touched the side, two black eyes appeared at the doorway, but after 
watching nie for a moment were withdrawn. At a slight shake of the 

« Si)CC-imons of l{vithroil<>ut(nny>i lacrj/i from San Antonio and Kerr Tounty 
apree perfectly witli speciiiions of coinparablo ago and i>elaj::e from Brownsville. 
Matamoras, and Santa Tomas, and I see no way but to cx)nslder them tyi»k'flJ 
vitrrmrdiufi. The sllj^litly smaller and p^raycr specimens are evidently youi* 
of the year. The difference in size indicated !)y Mr. Attwater's measurenientji 
does not ai>pear in cimiiiarison of skulls or hind ft^t and may !k» due to & 
sli>;ht difference in the methods of measurement. My own measureuionts of 
Kerrville specimens and (Goldman's of his Matamoras si)eoimens agree a IniOiJt to 
a millimeter. While all of the small series of topotypes of laceyi can l)e uiatch^J 
from the larj^e series of hilcrninliits from BrownsviUe, there are none Id ^ 
Mght siinimor pelage as some s\>ecimeiva in the Brownsville series. 
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ish, out |)opped a trim little long-tailod harvest mouse, which sat 
idec-icl€Hl on the branch for a moment and then ran gracefully aloni^ 
■anrhos and stems from one bush to another and finally down to 
lo prroiind. where it disappeared in the tall ^rass. On examining 
le nest I fotmd a firm bast», evidently an ohl bird's nest that had 
:^n arrhe<l over with a sul>stantial roof which left an ()j)enin^ at the 
do only lar^e enough for my finger. It was neither a verdin's 
i>r a cactus wren's nest, and evidently had Ihhmi built or remodeled 
y tlie present tenant, ^^^len I returned the next day, the mouse was 
L home, but so sltH^py that I merely disturbed him enough to make 
ini ronie out and sit for a nuHuent on the branch, after which I 
ithdn'W and let him go back to finish his nap. F'urther search 
^vea^M^ two more similar but old and unoccupied nests in the 
ushes near by, but no trace of runway, burrow, or other signs of 
le mice on the damp sticky soil IxMieath. A good line of traps s(»t 
niong the bushes and under the adjoining prairie grass remained 
ntonched imtil the bait grew moldy. Even at the base of th(» bush 
nder tlie occupied nest nothing was caught in several days' traj)j)ing, 
nd after a trip of two weeks I returned to find the little fellow still 
cciipying his nest. 

Along the Medina River 15 miles south of San Antonio, Mr. II. P. 
.ttwater says he occasionally came across these mice in IHSI) and ISOO 
hile hunting for birds' nests. He says they were found singly in the 
aytime in little round nests made of grass and placed in the lower 
ranches of small trees." 

Icithrodontomys aorantins Allen. I^)uisiaiui Harvest Mouse. 

This largest and richest colored of the Texas harvest mice inhabits 
isterii Texas, and extends along the coast region as far west as 
latagorda Bay, and in the interior north to IIemj)stea(K Nacogdo- 
lies, Joaquin, ami Texarkana. There is every reason to suppose that 
; inhabits the whole of eastern humid Texas, as usuallv it is not an 
bundant or easily captured sp^M'ies and i> often overlooked by 
3lle<*tors. At Te.xarkana ()lHMhols<»r caught one and reported the 
peric*s as rare al>out thickets on the edge of cleanMJ ground. IIol- 
ister caught several at Joaquin on grassy ground along the railroad 
nd at the e<lge of a cott(m field, and at Sour Lake a few in tall grass 
t the (Mlg«» of the woods. At Ilemj)stead (Jaut cauglit them in 
»nishv wo<k1s l)etween cultivated fields. In southern Loui-iana I 
"ound them in runways among wihkIs and tall gra^< on low ground 
It Iowa Station, and caught on(» in a trap wh(»re an Onizminis was 
aiught the preceding night. In Matagorda County. Lloyd reporte<l 

'^lammals of Bexar County, Tex.. J. A. AUeii. \\\\\. Am. Mas. Nat. Ilist.. 
^Hl. pp. ri6-07, 189t5. For further iiiten»stiiiK notes on tiahits of tliis harvest 
OKHMe In Bexar Coonty by H. P. Attwater. neo also page 21^, ttam^ xoVxcoft. 
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them under old logs and in low brush, where numerous nests were 
seen with holes leading into the ground beside them. He called this 
species the " tree mouse," but does not speak of any nests in bushes 
or anywhere except on the ground. At Hempstead, Gaut caught a 
few in traps set at the bases of trees in a brier thicket between two 
cultivated fields, and in the Big Thicket, northeast of Sour Lake, he 
reports it as the most abundant mouse, living under the dead grass 
wherever there was dry ground. 

Reithrodontomys megalotis (Baird). Big-eared Harvest Mquse. 

This pale, desert harvest mouse comes into western Texas lietween 
the Rio Grande and the Pecos, as shown by specimens from Fort 
Stockton, Pecos City, Alpine, and the southern parts of the Guada- 
lupe and the Franklin mountains. 

Gary s(*cured a single specimen on the grassy plain 25 miles west' 
of Fort Stockton, and another under matted grass near a flowing well 
at Pecos City, but was unable to catch any more in either localitj. 
Gaut caught one in a patch of high grass alx)ut two miles north of 
Alpine, and another on a grassy flat in the foothills of the Franklin 
Mountains, 15 miles north of El Paso, at 4,400 feet. One was caught 
in a Mirrofffs runway at 8,400 feet altitude on top of the ridge tt 
the head of Dog Canyon in the Guadalupe Mountains. It was amonf ■ 
grass, shin oak, and other low brush, and in a most unexpected 
locality for a Reith rodontoitujH, No other specimens were secured, 
although considerable trapping was done in the vicinity. 

Reithrodontomys merriami Allen. Merriam Harvest Mouse. 

This little dusky harvest mouse, the smallest species in the State, 
inhabits the coast prairies of southeastern Texas west to Ricliniond, 
but apparently is nowhere common. Near Richmond I caught two 
und(T the grass on the open prairie in the same runways where 
Pei'oiuyKcuH taylori suhatrr was caught. Both of these ' sf)eciinens 
whil(» in th(» tra])s were eaten bv some other mouse, so that onlv the 
skull of one and the ragged skin of the other could be saved. At 
Austin Bayou, IJoyd caught the species in " rank grass on the 
prairie,'' and at Lafayette, La., R. J. Thompson caught one in "tall 
meadow grass on the prairie.'' 

Reithrodontomys griseus sp. nov. Little Gray Harvest Mouse. 

T.vi)(» from San Antonio. Tox., No. 87S52, ^ ad.. U. S. Xat. Mus., Biolojjifal ; 
Survey Coll. ('(»lI(Mte(l M.iivh 4, 1897, by II. P. Attwater. Collector'a 
miinlKM- KMkS (X Catnlofnio No. 371). 

Geiifral charartevs. — Size small, tail short and sharply bicolor; 
coh)r burtV ^rrav with indistinct dorsal streak of duskv; brain case 
short and wide. 

Color, — Upper j^arts dark buffy gray, darkened especially along th« 
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one secured was in a house of its own building at the base of an <JJ 
(lead pine. It had piled up pine bark and pieces of rotten wood 
around the bas(» of the tree to a height of 2 feet, and in the cavities 
in this mound had made several soft nests of grass and I>ark filier. 
Tliere was a nest also in an old hollow log close by and sc»venil holes 
un(h»r a rotten stump not far away. As I tore the house to piecfs 
in sc»arch of its buihler a gray squirrel ran out of the first nest ol 
grass and bark near the top and rushed up the old dead pine. As I 
uncovered deei)er chamlx^rs one was found well fiHed with white-otk 
acorns and berries of the cat brier, and a cache of griHMi h»aves wu 
safely stoned away under a shelf of pine bark. The rat was found 
in a chamber deeper down near the l)ottom of the house*. Wh«i 
finally uncovered it ran to the liollow log near by, tlien to the holes 
unch'r the stum]), then I)ack to the housi* before I got a shot at it. 
It proved to be an old female, as were two others caught the next 
night under an old log in an equally dense part of the thicket. Nd 
trace of the rats was found except under the protecting cDver ol 
dense timber, brush, or vine tangle, or in hollow logs, tit»es, or oU 
buildings. An old log house where hay was stored was a])])areiitl| 
well stocked with them, judging from the stick piles under the ffoott 
tracks in the ashes of the old fireplace, piles of characteristic piled 
in the corners, and a familiar wood-rat odor i)ervading the atr» 
\r()re or less evidence of their presence was noticed in other oil 
buildings. 

In the thicket near Saratoga the Flower l)oys told me that a wildj 
cat (Li/fhi') killed a short timelx^fore had l)eenoixmed and its stomadj 
found to be full of wood rats. The abundance of wild cats ani 
barred owls throughout the Big Thicket probably accounts for tltfl 
habit of the wood rats of choosing the most impenetrable cover. 

At Ilouma, La., near the tyi)e locality of the si)ecies, I found tlies* 
wood rats connnon in the woods and swamps. Some of the hoiiai 
were built at tin* basics of hollow trees, over old logs, or under thi€| 
bru>h mats, but just as conmiqnly they were placed in the lo) 
branches of trees or in vines 10 to lU) f(H»t from the ground. Tlu 
in the branches were usually in a fork or on a large limb clo>e tti 
the body of a tree, or in a thick tangle of branchlets and c<mne<*teJj 
with the ground by numerous vines, while those susjK*nded m tW 
vines were globular stick ma^s^'s from 1 to 4 fiH»t in diameter, worked 
in among a lot of ascending vme stems or into a snarl of vint 
branches and resembling magpies' nests. Slender sticks, twigs, and 
pieces of bark and gray moss formed the main lK)dy of these* elfr 
vat(Ml hous4»s, while a hole at one side afforded entrance to the soft 
ne<t of bark filKT ami moss within. By shaking and jerking thfl 
vines I drove the rat out of one of these* housivs and watched him 
climb up the vines and branches to near the top of the medium-siied 
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houses more common under the shelving limestone ledges along the 
sides of the ravines. Three or four of those collected were cooked at 
the ranch where I was staying, and we all pronounced them better 
than gray squirrels. The meat was very tender and of gocxl flavor, 
with no trace of the external musky odor peculiar to wood rats. 

Neotoma floridana attwateri Mearns. Attwater Wood Rat. 

On the juniper ridges of the southern arm of the Staked Plains 
this big buffy-brown wood rat, which appears to be an Upi)er 
Sonoran form of the fondana group, lives in a rocky, half-forested 
region. It makes its house sometimes among the rocks, piling up its 
rubbish in a broken cliff, rock pile, or old stone wall, and sometimes 
in the woods at the base of a tree, under a brush pile, in some old 
cabin, or along the river in heaps of flood drift. 

In company witli Mr. Howard Lacey, on his ranch in Kerr County, 
I uncovered one of the houses in the corner of an old log cabin where 
the rats had built up a pile of rubbish among the fallen logs and 
boards. As the material was removed the rat ran out of the nest 
into a hollow log, where he was easily caught. The nest on the 
ground under the rubbish pile was a bulky mass of soft juniper bark^ 
with an opening at the side. Alx)ve it the spaces between logs an! 
boards were filled with several bushels of rubbish, including a large 
number of cactus thorns. A quantity of green leaves of walnut and 
some pieces of green cactus stems were found near the nest, while 
scattered acorn and walnut shells, juniper berries, and cactus cap- 
sules showed ])art of the menu of the occupant. 

Mr. H. P. Attwater, who first collected this si>ecies, tore down 
numbers of the houses and found nests in underground burrows is 
well as in the rubbish piles. lie says: 

In one of the iiiulerjjround passages at the nest on the oak ridge were founi 
storcMl away ahout thive dozen hunches of wild grapes; also many arorns arf 
hhiclv liaws. In anotlior nest in tlio cedar hrake were al)Out two dozen suwH 
innslinH>nis. partly dry and sln'iveitMl. All the heaps in the cedar hrakt*s toa- 
tained large stores of cedar l>erries. most of them with the outside pulp eaten 
off and the seeds eaten ont. When the very small size of the seeil is taken into 
consideration, it is surprising what an innnense amount of work is mHt^ssarf 
l»efore enough can l>e ol)tained tor a meal, as prohahly a thousand would I* 
re<inired. One nest ((intaincMl shells of nuts of the Mexican htickeye {Imjnai^^ 
spcriosii), although these nuts are n^pnted to he |)oisonous.« 

Near ln<rrain, in the valley of the (luadalupe River, a few of 
these wood rats were caught in the clitl's and rocks bordering the 
river valley, but they were more ccnninon under the great heaps of 
driftwood and rubbish along the river bottoms. The Guadalupe, like 
manv of the Texas rivers, is subject to Hoods, and in a .sudden rise of 
soinetiines r)0 feet great (\uanl\t\es of driftwood are w^ashed into the 
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ii()tti)iii> aiul h'ft wlM»n*wr tho trcH»s ai*e closi* oiiou^h to hold it. In 
plaa'> :iiiioii«r tin* old rv|)n»ss tnn^s tons of this (h*ift\vood lie in h<'ai)s 
lik<* hav^tarks, and in and nndor thosc^ the winxI rats Knd ideal homos. 
TIa'V make holes and ninways through the heaps, and hollow out 
iiiviii*- for iheir nests inside. .Often instea<l of makin<r riinwavs 
\\\vy travrr-** the lo«r^^ from one heap to another. A favorite place for 
a ii«-t i- in the drift iiNl^ed in vines and hranehes of trees and reached 
li\ HH'an'^ of the vines or ron^h hark. The presence of the rats in 
ihi^* drift pill's i«- easily <Ietected hy their peculiar nnisky odor. In 
"piii- 1 if th«» iMlor. which apparently comes from the larp' «rhind alon«r 
ill*' -kin of the 1n*1Iv. the flesh of tin* animals is delicious, of rnxxl 
fLt\or. whiii*. i<*n<ler. an<l more delicate than that of the scpiirrel. 

leotoma micropus Haird. Hainl WcnhI Rat." 

Tlii^ I.ir*r«\ li^rlit slaty-^ray Xtntimm inhabits the arid mes(|uite 
rtiiintry of the western half of Texas and tin* adjoinintr parts of 
Jlexii-n, and e.\ten<ls north up th«» Pecos Vall(»v in New Mexico to 
It l«'a>t Santa liosa. ant I from ciMitral Texas north wanl across west- 
ern C)klahi>ma. S|M'cimens examint'd from Rockport, San Antonio, 
liraxo^. Seymour. Henrietta. MolNM'tie. and Li})scom1> mark a])])rox- 
imattdy tin* ea«^tern limit of the sj)ecies in the Stale, a> at pres(»nt 
£no\\ n. Jiid^in«r hy the characteristic hous<*s which I found al)un- 
liaint Mviw Wichita Falls, the species i*au«i:es eaM to the western ed«re 
of llie l'pl»er Cross TlmlH*rs. while a few 'old Ikmim's at Ta>cosa and 
l.^);ran indirate a continuous ran^jri* with the low me>4|uitt> up tiit^ 
(*aiiailian River and across to Santa Rosa on lh(> Pecos, thu< <'om- 
[fh'ti'ly i*nr:r<*lin^ the Staked Plain>. Il i^ the mo>t ahuudant and 
^id«dv «li-lrihuted of the Texas wood ral>. It livr- uiainlv in tin* 
l.:df i»p«Mi I'ountrv and huilds houM>> undrr nie^<|uilr^. aracia--, v.v/.y- 
liliii^. allthorn. vnccas, cactus, or anvthin«f (•l>e ^utlicirntlv thornv to 
|>n»vi* an ftfiM'tual protection ap)in<l ii> I'ncuiii-. Rar«'Iy it lives 
s*inon;r r<H-ks. The favorite huildin<r >\U\ however, i- in an<l around 
ai hnnrh of tin* hi^ flat hlades of ihr pi'irkly pear U^////////</ tmfil- 
Pmiithi), where the stack of rul)l»i«-h— (m»w chip-, -lii-k-, hark. h*avr^. 
slohi*^. lH>ne>. pi(MVs of metal. di-he«-. lealhrr. I'air". or any oihrr 
uvailahli* material, well salti'd with hit- of ra<'lii- and ni)]*']' llmrnv 

• 

ihili^r — i-^ often huilt into a donn* \ or "» fed liiirli. An alhhor-n 
hii-h \^ another choiiv huildin<r -iir. and when tin' linn-c i- laiirelv 
•-iiMiptiHMl of \{> v'\\i\i\ an<rular ihorn-. well niixcd w ilii iik-iu-. a more 

1 'riic iiMiiu* ut lilack W(nn1 Tilt :i|'|'l>'''l '** llii*^ vpi'i if- \i\ I'rnr'f^siir Ii:iirii i«i 
:i« riiiH-h of :i iiiiMiioiiMT as its spiTilji* iiiiirM- miirn/m.s. As tli<* -|ifiii>s i>: mii* ni' 
ttH* ii:il<»st iif tlie );(*nns. I hiivr tli(Mi::lir iuxt ti» rhiniL'i* iu iiMrin' \** Wn'w*] winhI 
rat. TIm» lisiiiie 'nil' Irjuls m.-iiiy juNipIi. tn ;is*<ni-l:iti' willi iIh- wli;irf r;its 
filtliy :iiiiiiials iiitnHlnn'd friiiii the Olil Wfnid .iiiil ii:itiir:ilixi'<l :u-i>iiiiil niir 
iitHlilfM nti«] f^llnr« — tin* wimh] mts. wliicli UMttnt: \i» \\ \\\\{v\y^\\\ 'iv»\\v\s. wtv 
haxireti of America, utal uniinnts of oAcujplary and vx\rviuv\v \v\Wyv»sW\\vl \yaV\V*. 
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I>rist1iiig and formidable combination can hnrdly Ix* ini 
of the houfies. wherever located, are so well i»rote».tei 
that tliey are raivly molested by the largiT niiuniiial^ 
tile tough-hided badger. But Iiow the ruts can ri 
hout^s and along the trnils sti-ewn with cactns spines ai 
It scratch on the bare, pink and white soles of their fee' 
One or more nests plac-ed in nivities of the hiinM' or 
beneath, and entered bv o|X'nings thn>ngh the side-: 
edges of the mass of rnhbish. are well protected not oiil; 
enemies, but from occasional violent storms and the g 
the sun. TTsualiy these nests are slight strnelnre-. i 
grass, always kept neat and clean when in use. and ly 
scattennl remains of foo<l ami excrement. Well-woi 
under the brush fnmi one house to another, iir aw: 
grounds, or to neighlxiring rock |tiles, for the rats se. 
social disposition, several usually living together ar 
doing much visiting. 

Their fcMnl consists of a great variety of green ve; 
cially Ihe juicy Hesh of cactus, but nuunly of seeds, ni 
('actus fruit and the sweet pods of the mes4]uite Im^jiu a 
eaten ; also acorns, nuts, and any kind of grain within t 

At times the wikmI rats become exceedingly nunien 
houses iippear in every nowk imd corner of Iirusli, tliicji 
jiiitch. while Ihe animiils crowd into fields and alxait ra 
and do some niischi<'f even in it thinly settled stock 
at such times llicy attract gii'at numl)ers of hawks. o< 
enemies, and after a y<'Jir or two of unusual abundinx*' 
to, and siimetimes Im'Iow. their normal numlx>rs. 1 
Piiriih'itiii II. /iin-rix! come oiil from under the mesquil 
this s]M<i-ies in ils claws, and have found the skulls of 
of the rats in and around the nest of this hawk, as well 
and fur in the croj) of the bird. Tlie skulls are iiinong I 
lH»nes recognized in |)eHets under the cliffs whore (lie 
<iwls roost. Ileing both diurmil and iKHrturnnl, these 
JH-t to the attacks of lH)tli hawks and owls. Covot. 
wild cats catch them whenever opportunity offers, j 
when they are numerous enougli to U' fn-qiu-ntly enci 
fn>m their houst-s. Snakes aix' ajiparcutly si ill more di 
as they enter the holes and houses of ihe rats and swa 
punts. Kntt lesiittkes, bidtsnukes, blacksnakes and w 
oflen found in and annind (he rat Iioum's, and at Coi 
opened a nitllesnakf and found a wood rat in its stoi 
onliiiary condilions these wood rnts ai-e <if little cconom 
and will iK'ver prove to be a serious pest unle^s as » 
destruction of their natural cneniieii. 



M/ 



Carv found this 



abundant at Munahans, and say»: 



Tbcy URnnll]' Iiave tbeir neata In menqulte or EizyptiuR tliiokets, bnt rrequeDtly 
akf uii tlM>ir niMMie In the nbnndonpil burrows of liiimthimiix siuvlablliK. wIjctb 
tmmy liniiu-)i«4 in the mouth of tlie liumiw give uotii-i- of their jirwieuw. 
"belr Btorps uhuiiII.v innuiMt uf meiuiutte lieiiiiH. They iiriivcil a verltalile 
lak'uixi' Ity iiintiiiually eettluK Into uur xiunlt tnii"* luiil ruiiiiiii); off with Iticni. 
riH? tuiik a iiuiiitier uIho of our tni)M home. So tiiniiiHiiily wiim tiilH <lon<.< thut 
all luiiwinK a tr:i|i IMnalil mid I wuuld k<> to tlio iieiinvt rut lioiixi-, wtiiTi' we 
vpre dlDuRtt (vrtain to find It. The people iit MonahnnR. and lii fact tliniUKbout 
:be reKiiiii. cuW litem chlL'ken rutu uu ueL-ouut of their uuiijioited fouduesn fur 
rifoii^ clilckfus. 

leotoma albi^a Hartley. \Miito-tliixiiit(-<l Wood Uat. 

This winmI rat pxtondt info Texa.-i from lhi> went, reuchinjr its ujiMt- 
m limit along the eautcm edge uf the Staked Plains at Llano, near 




Colorado, and in a canyon near Wjislilnirii. It ai>p!in'ntly l>olongs 
to UpixT Sonoran zouc. i>iit alon^r fiiff^ and rm-ky frulclies extends 
into the upjier edgf of louver youoraii, and so slightly overlaps 
38T3— No. Ki— 05 m 8 
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the range of the larger and grayer mioropus. Both species occur 
side by side at El Paso, Sierra Blanca, Kent, Stanton, and 
Colorado, and in Presidio County, Tex., and at Carlsbad, N*. MejL, 
but each retains its distinctive characters and habits, micropua living 
mainly in its stick houses in the brush, and alhiguln always keeping 
among the rocks along cliffs and gulches. In a few cases I have 
caught min'opuH in the rocks, but have never found alhiguh away 
from them. Being a cliff dweller, its houses are largely provided by 
nature, and a few sticks, chips, and stones piled among the rocks 
in addition are often all that seems to be required, but sometimes 
these accumulations of rubbish in a favorite and long-inhabited den 
amount to 20 or 30 bushels. The doorways are usually plainly 
indicated by scattered remains of food and various unmistakable 
signs. A strong musky odor characteristic of the genus is the usual 
indication that the dens are inhabited. 

I have never known this species to become very abundant or very 
troublesome. It sometimes enters houses and barns located near the 
rocks and does a little mischief, but is easily caught in traps. Along 
its native cliffs and canyon walls it is the especial prey of Zyius, 
Urocyon^ and BasaaHscus^ which, with the owls, keep its ranb 
thinned until in many places few are left. 

The remains of food scattered about the dens show a varied taste 
for fruit, seeds, and green things, and usually include pieces of 
cactus stems and fruit, mesquite, acacia, and other leguminous pods, 
juniper berries, acorns, and various seeds, green foliage, and flowers. 

Neotoma mexicana Baird. Mexican Wood Rat. 

This little dark-colored wood rat is the smallest of the species 
occurring in Texas, and, being mainly a Transition zone animal, 
has but a limited distribution in the State. It is conunon in the 
upper parts of the Davis and Guadalupe mountains, and probably 
occurs also high up in the Chisos Mountains, where we found old 
signs but failed to get specimens. In the Davis and Ouadalnpe 
mountains it lives in the rocks and cliffs where the junipers and yel- 
low pines are mixed, and also ranges to the very tops of the moun- 
tains, where Transition species predominate. In habits it does not 
differ materially from alhigula^ or any of the rock-dwelling species. 
Its food seems to be largely acorns and the sweet berries of Junif>erutj 
pachyphhea, 

Sigmodon hispidus texianus (And. & Bach.). Texas Cotton Rat. 

The cotton rats of the eastern half of Texas, while lacking tl 
rich brown color of true hispidns of the Atlantic coast, are distindfrj 
darker and more brownish gray than those of western Texas. Si 
niens from Gainesville, Vernon, Richmond (on the west bank of th^ 



-lOOS.) MAMMALS. 115 

Bzos). Sour Lake, Port Lavaca, Seguin, and San Antonio are 
rly typical, although they become slightly paler nt San Antonio. 
i>ng the (iiilf coast and lowor Rio (iraiide they become still paler 
tliont reaching the extreme of the light gi"ay herlandieri. 
A.ltliniigh not often seen the cotton ruls are usually conmion, and 
limes they Ix'come excessively numerous, living under cover of tall 
iss and weeds, in meadows, around the edges of fields, and along 
'. banks of streams and ditches. They live in bulky nests of grass 




, the surface or in underground burrows, and make numerous long 
nways utxler c'over of fallen grass and dense vegetatiim. Appar- 
tly they bree<l rapidly, Uaut nnrords a female rontaining H em- 
Jos. For food they cut the green stems of gra^s and various plants 
nig their ninways — eitling stems, leaves, and >i-vd> — and along the 
Ses of grain fields they gather to fe<'d ou Uith green and rijK-ning 
lin.' The atnount of damag(> they do de{M>iids on their abundance 
i the kind of crop attacked. 
ffear S^uin, in iiovemher, 190^, I found tbe colVou t%V& xt.vao!«<;»j9. 
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around fields, in gi*ass patches, under brush heaps and fallen weeds, 
in the mes(iuite woods, and in fact everywhere that any cover or 
concealment could be found. Thickets of thorny chaparral and 
bunches of cactus offered the most perfect protection, and even al 
midday the animals often were seen running about under the priddf 
pear. A network of their runways covers the surface of the ground 
and connects the numerous burrows wherever protecting cover k 
offered. Along the edges of cotton fields they are especially ni- 
merous, and the runways opening into the fields are often fairly linei 
with cotton that has Ikh^u pulled from the bolls and dragged unda 
cover where the si»eds can be eaten in safety. Some cotton minus id 
seeds is also found scattered over the ground near the edges of fidd| 
where the animals are abundant, and a smaller amount is carrifld 
away for nests. The loss of cotton is not gi'eat in any one field, M 
considered over the entire range of this group of cx)tton rats, whidi 
coincides in a general way with the cotton-producing area of ihl 
Tnited States and Mexico, it is considerable. 

A simph^ and effective I'emedy would l)e to clean out the boi 
of fields by burning the weeds, grass, and rubbish accumulating al 
the fences vear after year as a harbor for various rodent and ii 
pests and a pen^nnial source of supply of weed seeds. If these 
ders were burned vearlv, mowed and raked, treated with oil or chemi* 
cals to prev(»nt weed growth, closely pastured, or thoroughly cultij 
vated, the hawks and owls would quickly disi)ose of the rod< 
which would then have no protecting cover. Marsh hawks 
abundant and constantly skim over the fields, freipiently divii 
into the* grass. Harris hawks sit on the mesquite trees and telegra] 
j)o]es watching the ground Inflow; sparrow hawks .sit on the fenoi 
posts, and barred owls are heard hooting every evening from 
'moss' laden live oaks. There is no lack of enemies eager to 
on the rodents, and no simpler way of reducing the number of 
pests than by the aid of their natural enemie^s. 

As is the cas(» with rabbits, and many other .species of rodent^ 
the abundance of the cotton rats varies grently with the differeil 
localities <luring the same year, and with different years in the sani 
locality. At tinn^s they are extremely scarce over extensive afftfj 
and again so numerous as to suggest the plagues of voles that fniB 
time to time have overrun i)arts of Kuro|H\ Mr. H. P. AttwatCT 
<leMrilM's one of their invasions, and the enemies that attacked theiBi 
as follows: 

In the year 1HSI>. Si^iiKHlons ai>i>earo<1 suddenly In tliU [Rexar] county Ii 
KHNii nunitMTs. and wiTe known as "tranii* rats." Where they eniiio f rom. ol 
fnmi \vlii<*h direction. I hav<* \H*on unable to (hid out. ThouKiinchi flmt appeanri 
alNint tlH* iHt of May. and wen* heard fnmi in all the region for many mllfl 
around Sau Antouio. They were ni<wt nuuierouH in the high, dry |iartH of tin 
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.) Nt-ri- ii-il iHitliv«i| ill IIm* IdwIiiiuW jiIiiii;; llii' riv«T«i. 'I'Ih'v witi- 
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•. «■■..- «.ut ill piitilii"^ \*fri' •■iiiiii'!> ili*-j|iiv«ii 

.• ,' ■ - ■ ■. r "f ISS'i iiliil lV"i III:!!*!! h.iwU* wi'ii- iiM> i.ii...i n-n - ; ■• 

..1 .. M.i- r.il* 'I'lh' h:i\\k** \\«ii' -•■•■:! '^LmuiiiiiiJ iimi i:« '.• . I ■ 

m :-■'.• ■ I. !• iij »Ih* " lr;ilii|i*.'" Ill ivm .unl IVij ^limr i.uiil ...\i- ..-i 

■."•'. t. tin- liii'lllll «if \|;iri ll »»tii|i|H-i| ii\i-|" !•• .i!I<l.«l I" ill'- > -■ 

-»f^? \f.ir* I liaii* iml ihilniil lln-*f ••\\N 'lui .iij :i. Ji ' ■■'.. 
■» • - •! . '*'• -Tr:!*"!! »kiiiik*« wi'ri' iMibli iiini' intiinii r|i.i!i m^u-I -• I'^'mi 

■» ■ >• ? ■ • I .iTTr.liIlT** !•• !Ih" ••illlll" ' .III**' ll;itf If-li il,!-'. : In! ■ •• ' i. i ■ ■ 
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• Kf killiiii; ml** jiml in.-i !i<l -Iiiki.^* i!i> 
m . k ' • . -. r il« Mf.iwil fur iiUm' •■ .-fi'i t !, ■ .'i!!,- \\'> 

-•■ ^'..' ■•••••t Ih-% I ■■}?•< II i«» ir»'t «■• -It I •■ ■ ' -I .". iiM I : ■ V •! ■ 
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An old female, taken at Carl^Md. N. Mex., September 9, 19 
(■ontained 11 nearly matiirHl embryos, which is probably an iinusi 
number, ar- the old one had Init 10 mamma- — inguinal |, abdominal 
pectoral |. The front pair were between the arms, almost on 1 
throat. Another specimen had 8 mammte. 




Besides grass, grain, and alfalfa, a few grasshoppers were foil 
in the stomachs of the specimens examined at Carlsbad. 

Sigmodon ochrt^nathns Bailey. Chisos Mountain Cotton Rat. 

Tliese little yellow-nosed signiodons are abundant in gras.'^ pai 
timong the oaks, nut pines, and jiini-i)ers over the top of the Chi 
Mountain plateau at 8.000 feet altitude. They live in numcn 
burrows and runways under short grass and feed on the stems 
grass and various small plants. They are mainly diurnal, and 
often saw them nuuiing along their little roadways in the daytii 
while our traps were rarely disturl)ed at night. On June 13. IS 
l)esides young of several ages, two females were caught, one of wli 
contained four small and the other four large embryos. Some ' 
grass nests were found on the surface of the ground, but (li 
apparently were winter nests. The runways all led to fresh burro 
in the gi-ound. which were at least the sunmier homes of ' 
siginodons. 

As the conntrj' around the Chisos Mountains is a hot. Lower 9oi 
ran desert, the species seems to I>e entirely isolated on top of the moi 
taiiLs. Its nearest relatives are on similar isolated ranges in Mext 
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licrotns mezicanns guadalupensis Uniloy. Giiadalupo Vole. 

Tlii'-<* little, short -tsiili'd. siuiff-brown voles are common over the 

bru^liy or <i:i'«'^^v sloix?s of the (riiadalupe Mountains from T.SOO to 

'^..'•"MJ fivt in Transition zone. Unlike most species of MirrotuH^ 

/ji-ithi-r tln' pivsence of water nor moist nor grassy ground is required 

ft)r ihrir homes. In the head of McKittrick Canvon thev live in the 

«irv *ivvi>>\ parks and open places in the \v<M)ds, where their runways, 

Imutows. and old winter nests are abundant under the tall ^rass and 

V ♦•*m|>. Higher up on opt»n ridges their runways wind about amon^r 

-tMiifs and leaves under the shin oak and other low bushes of the 

«lri«-t mountain slopes, and sometimes well into the ed^e of the woods. 

Tli«' runways are distinct, well-worn little roads leadin«i: from bur- 

r.iw- to feeding groumls or to other burrows. The sunnner homes 

-^■••iii to Ik» entirely under ground, but unused ^rass nests found here 

i-ijil tlu're on the surface api)ear to have Ix^en built for winter use 

tiii'U'r the snow. Green vegetation s(»ems to l)e the princi|)al food 

• f this vole, and little, clean-cut sections of grass and various plant 

>T*ni> are foimd scattered along the runways on the feeding grounds. 

S.*v(*ral old females, caught late in August, contained embryos, 

iiiitl at the same time young of various ages were caught in the traps. 

Xicrotns ludovicianus Hailev. Tjouisiana Vole. 

» 

At Sour Lake, in southeastern Texas, Ilollister si»cured a single 
>|MM-iiin«ii of this little vole, previously known only from Calcasieu 
Pjiri-li, La. It was caught in a brush patch at the edge of th»» i)rairie 
ill •■••iiijiiiny with the cottcm rat. The prairie about Sour Lake is 
v.-rv >imilar to that just east of Lake Charles, La., where I found 
i1h-4' lit! I*' voles fairly numerous, living in the peculiar, flat mounds 
lliat are -rattered over the low, dami) i)i*airie, and making their run- 
way- through the gi*ass from one to another. Some of the moinids 
"Wi-n* jM*rforated with a dozen or more of th<* little roun<l holes from 
♦^arji iif whirh a smooth trail led awav. A <'olonv of a dozen or le>s 
«»f the vole-, in some casc»s all adults, in oth<'r^ both a<hdts and half- 
pniwn young, was usually «M-cupying a mound. One female taken 
April ^ eoTitained three well-develo|)ed embryos, and sevi'ral others 
taken on {\w same <late were giving milk. As n>tial in tin* females 
■»f llii'* -ubgenus (Pi'tlomys) th(» maininie were nnifornily inguinal 7I, 
[Mitnrai 5- A few winter ne-ts of gra>-* wei-r found on the surfaer of 
1 lit* ground where the standing gra*-- had burned oil', but the l)i-eeding 
iHM- apparently wen* all in the burrow> Im-Iow tin* >urfaee. 

Fire had n.»cently run ovi'r most of tin* jjrairie and left the btir- 
^•w> exjioscHl and the trails >harply <letined over the blackened 
STfumd, but as the aninnds were caught as reatlily over the burned 
•r«*a as in the standing grass, the burrows are evidently a safe 
'^treat in case of tire. 
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Tb^ ^•>i=:^:-L- •:•£ !•>:«-*?• <«::^i <>j<:tAiDed only green Tegelation, and 
^Wz-Z i!>- r-ii-T^iv- £rk— ar-i var:«>i2- -cull |JanL< had l)een cul for 
f**>i A- r:'>- i- ibr |'r:r.-^:jal rT».»j* *:»r*-r ihe^ low pniries and as the 
^rrj^uzA :* d ->i^J wLiie ii>r ri'.^ i- snjwijtg, this little vole is not likely 
to d«> Hrri«>"i* darrjag^r- 

Kcrotvs pimetormM avricmlaris Bailey. Bloegrass Vole. 

Twri -pr*-:n>er*- fn>ni Jetf*-r-<icu in noitheistem Texas, prove to be 
TjtrAr^t to ihj- f<»mi of the ?«l«eDus Pitymyjt, although differing 
^ligjjily :ri xh^ n:Mre *-kingate«l ^kiill and larger bullae. Ihey wew 
caught aU>i;t a mile «^icih of lown at the edge of a <wanipy run under 
a taijffle -'f ^M gra-s aiid Wackl^nry bu4ie>w Mo<t of their numerous 
runway-. rj-j-t>, and burrow :- were unused at the tinie the specimens 
were taken <Juiae I'J. UKti*. which would indicate that previously the 
occupai:t> had li^^-j- much more numerou^w There were none of the 
surfai-*' riliiire- which are uMially found marking the tunnels of /wn^- 
tomin aijrl allied ^|)eciesw probably owing to the ample cover of vege- 
tation which hid their runways* Xeat little gras$ nests were found 
here and there on ihe -urface of the gn>und under the leaves along 
the trail-, and bum>w> ei:tcred the ground at frequent intervals. A 
few hits <»f ^i?^- and tender plant >tems were the only traces of 
fowl iiotic-el along the run way Sw 

A flat skiii and >nia-Iieil >kull. apparently of this subspecies, sent 
in l^l».'» to tb'v* I>epartnifni fn«n Baron Springir, near Fredericksburg, 
Tex., bv Fritz (th^sm*. fi»rnie<l the only previous record of the sub- 
genus from Toxa>, although it ranges over the southeastern United 
State- jumJ reaj>j»ear^ in Vera Cruz, Mexico. | 

Fiber dbethicns (Linn.). Mu>krat. 

Nine >pcH-iniens of the nui>krat from Lipscomb and three from ; 
Canaclian fail to >how any cninial characters that will separate { 
them from typical zthfthUux^ assuming that Xew York, Massacha- j 
S4*tts. an<l Minne>ota siMvinien> are typical: but size and cranial chtr- j 
acter.^ M»parate tliem widely from their near neighbors, ripenMt^ \ 
of thr IVros Valley. The jx^lage of these 12 specimens, which were : 
collecK'd June J.** to July ir». is worn, faded, and verv pale, while the 
more northern >|H»cimens, colUvted in fall, winter, and spring, are 
comparatively fresh and dark. I have seen, however, equally pal? 
summer -*pecimen> at Elk Kiver, Minnesota. 

Lip>coml) and Canadian are practically at the junction of IJpp'r 

and Lower Sonoran zones, and apparently mark the extreme southern 

limit of ran^<» of zihrthif us. At Canadian, Howell reports muskrat> 

as " numerous at Clear Creek, living in the fish ponds and irrigation 

ditcln^s, where they cause considerable trouble by tunneling into the 

)mn\is and thus releasing the water." At Lipscomb he says: 

Tlh^y nro found In small uum\>eri^ \u \\*?v\T\y w\\ Wife %\n»\V crasf^y cx^ J 
itnifflnmt thlf* region. I seiureA two ov\ v:oXXoxvvjv>wV Ct^i^, ^ vssXNrs* «*.^ 1 
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no more, either coming up at some distant point or hiding under the 
banks or in their nests. 

In several places their burrows were found in the banks of the 
large irrigation canals, where no doubt the^^ cause some of the myste- 
rious breaks that occur in the ditches. 

Castor canadensis texensis subs]). nov. Texas Beaver. 

Type from CummiDgs Creek, Colorado County, Tex., No. 135744, U. S. Nat 
Mus., Biological Survey Coll. Original number, 5139, X Catalogue. Made 
over from a mounted specimen purchased of A. Hambold, New Uliu, Tex. 
Caught in Cummlngs Creek by Florence Brune, Dec. 25, 1000, and kept 
alive until Jan. 10, 1901. Sex not Indicated. Old and large. 

Characters, — Coloration pale, as in frandator^ possibly due in part 
to fading. 

SJcull. — Sagittal crest short and lateral ridges lyrate or spreading 
even in extreme old age; supraoceipital crest doubly curved, nasals 
long, spatulate, and tapering to narrow point posteriorly. 

Measurements. — Type: Hind foot, measured dry, 174; naked por- 
tion of tail, measured dry, 265 long, 113 wide. 

Skull of type, — Basal length, 136; nasals, 57; breadth of nasals, 
30; zygomatic breadth, 107; interorbital breadth, 29; mastoid breadth, 
67 ; alveolar length of upper molar series, 32. 

Specimens examined. — Type, skin, and skull, and two skulls from 
Cypress Mills, Blanco County, farther up the Colorado River. 

Remarks. — The characters shown by these three specimens are so 
well marked and uniform as to justify describing the subsi>ecies, even 
on so scanty material. Whether the beaver of other streams north 
and south of the Colorado Valley of eastern Texas are the same can be 
settled only by specimens; but I have grouped the scattered notes 
and records for all but the Rio Grande and Pecos vallevs of Texas 
under this form. 

Beaver are still found in many of the streams of eastern Texas, 
csp(»cially in the larger rivers, where deep water and steep banks 
afford protection against relentless trapping. In 1892, at Arthur, 
in northeastern Texas, I was informed that they were fairly common 
along the Red River and that trappers caught a few each year. In 
10()"2, at Texarkana, Oberholser was told that a few were still found 
in the Red River, and in 1901, at Mol)eetie, was informed that they 
wore common in Sw<»etwat(»r Crwk, a branch of the North Fork of 
the Red River. In 1903 Howell reported them as still common in 
tii(» Sweetwater and (iage creeks not far from Mobeetie; also in the 
Wichita and Canadian rivers not far from Canadian. In the Colo- 
rado River a few were reported in 1892, by B. H. Dutcher, about 10 
miles l)elow Colorado City; again, in 1902, they were reported by 
Oberholser as rare near Austin and Elgin, while in 1892 Lloyd found 
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n'«»^ «rinIIo<l bv tliein ulon^i; the Colorado in Matagorda County. In 
.!N)] ( >lM*rIiols<M* ^>aw a skin that was brought into San Angelo, and 
A'us prolmbly taken near theiv on the (\>n('ho, a branch of the 
L\>lonido. In lJ)0-2 he reportcnl IxMiver in the Brazos as rare in iho 
>*frion of Hrenhani: in the Trinity River as oceurriiig at I^nig Lake; 
n tlie X(»rlies jis cK'curring rarely in the river and bayous in the 
virion of IWuniont, and as inrurring in some of the larger streams 
iltout •Iasj>er (prolmbly branches of the Xeches or Sabine). In ISJM), 
It I^ke Charles, I^., I was told that trappers came down the Sabine 
Kiwr every winter, and among other furs brought souie beaver. In 
:Ih» Big Thicket, in 1004, Dan (iriffin told me that Inviver were abun- 
lAiit a few years Ix^foiv in Village Creek, Polk (\»unty. In 1J)0<) 
r)l)»*rlnil>4'r was told of a colony of l)oaver 40 or 45 miles nortliwest 
A Tvalde, which would place them on the headwaters of the Nueces. 
In llKhj Mr. (rething, of Hock Springs, told me of a fine beaver skin 
:hat he iMMight the piwious winter, which was obtained on the head- 
R!iter> of the Rio Frio. 

TlinMigh the kindness of Mr. Attwater, I am able to give the fol- 
lowing interesting notes from his correspon<lence with Mr. J. F. 
Ijeyen<leker. who writers from Frelsburg, Tex., under date of June 

^K v.m : 

I lijivo your favor of tlie JW Infttnnt Jiiul wiU ohoorfuUy Rive you nU the iiif«)r- 
ttutlMii ]it my coiiiiiiaiid in n^K^ml to iKNivers in this s;M-tioii of Tex:is. I have 
bennl nf lM*:ivers ami Keen tlioui in tlie Colorado IHver and Cunnniii^rs ('ro(>Jx. a 
trihiitary 4*f the Tolorado River, which has its sounv nenr <iiddin;;s. in I^m* 
Cmiiity. and empties into the (\>lorado River in tlie iii^ l»end alN>ut 2 miles 
t»mrly north of tlie town of (*olunihus. It is quite a lar>:c streiim. witli in;iny 
tlH*ti-w:iter liolint or i)oo1h« HonictinH*H over lialf a mile Uni^ and from a few to 
liHir 12 fiH»t deep. 

Tlie first l>eaver I ever saw was a very larj:e nnilc wH^rliimr over in iNninds. 
kni«l hy my l»n>tlier in wiid er<H»l«, In Felmiary <ir Man-li. ]x*t*\. \\\\X few were 
notiiiil until after the h\K overflow of the Colonido IMver in XSiV.) nnd ls7o. 
*ft«»r wliieli tliey were more numenius. es|MH*i;illy wliere the mn'k pass«»<l 
tbnnish Mr. F. A. Iinine*R plantation. alM>ut 7 miles nearly north of folnmhus. 
Id this phi<^ tliere was quite a colony of the heavers, in fact so many that 
they did rt»nsidenihle dnnnifse to Mr. Rrnne's ^rowin;: <tM-n cn>p hy cutting olT 
th^ MfjilkH. and I Hup|X>He usinf? tlie ears as food. AUint six or si^ven years a;:o 
lliHjr nmstnieted n dnni nenws tlie criM'k. -in or THi fift loni:. in Mr. Itnine's 
flHil. unini; hlocMl weeds mostly and si»nie other material for that pni-fNise. 
Tbiit ibini was i»erhaps a foot to !."» inches hi;:li. and stroni: and rnnqtart. hut 
••((iiiurs4* the first rise In tlie cn'<»k waslHMl it away. 

Mr. Kmii Hnine, a s<ai of F. A. Rrune. was here yesterday, and. .-ifter «ines 
iwiiliij: him in n»jcanl to lK»avers. he said that he trapiHnl si\ m* *i»*\rii. Mni«niir 
ttp^ the one sent to San Antoiihi In .lanuary or Fel»niary two year< a::o he 
^ iK»t re<fdleet tlie exact date. lie als4> state<l that while fi^iliinu lie hn>ke 
^hmojEh Into a bonver <*nve and there f«nind f<air yoiin;; lM»avers. wliirh hi> 
^*nie«l home, bat tbey simhi die«I. I have Ikhmi infoniuMl tliat then* are still 
*Biiie beaverH In (\ininiinKH i'nn^k. near Mr. Justin Stein's plac(>. a few nrUes 
■•trly weHt of Frelitlmrff. It in also said that then; are sUW waww \s«*\\n^\s \\\ 
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the Colorado River, near Mr. William Schulenburg's place, about 4 miles above 
the town of Columbus. 

lu 1872. while survey ing laud 18 miles above Fredericksburg, I found the 
beaver quite abundant in the Perdinales and White Oak creeks, and I have no 
doubt that some may be found there yet. 

Castor canadensis frondator Mearns. Broad-tailed Beaver. 

Beaver are still found in many places along the Rio Grande, Pecos, 
and Devils rivers. In 1891 Lloyd reported them as common on the 
Mexican side of the Rio Grande 12 miles below Matamoras, and in 
1900 at Brownsville I was told that a good many beaver were'jiJaught 
in the river above there every winter. In 1902 a fine speciti^ wis 
taken by Goldman at Camargo, on the Mexican side of the ri^, and 
Mr. F. B. Armstrong told Mr. Nelson that the live beaver sed^o the 
New York Zoological Gardens were caught in the Lower RiaOranck 
within 8 miles of the mouth. In the summer of 1901 we found freA 
beaver * sign ' near Boquillas, in the Great Bend, and in the fol- 
lowing winter trappers reported a good many beaver caught in the 
Rio (jrande, Pecos, and Devils rivers, but stated that their numbeis, 
were rapidly decreasing. Still, one of these trappers assured me 
that he expected to make $500 on a trapping trip down the Rio 
Grande from Langtry to Brownsville the next winter, and was count- 
ing on getting $5 for each of his beaver skins. 

In the winter of 1902-3 one trapper was reported to have caught 200 
beaVer on the Rio Grande between the Grand Canyon and Del Rio. 

In the Slimmer of 1902 I visited a beaver pond in the Pecos River 
Canyon, where apparently a good-sized family of beavers was living.] 
This pond was a natural reservoir in a deep, sheer, walled side can-' 
yon, and was filled from the river in times of flood until it formed i 
deep lake a hundred yards wide and half a mile long, held in at the 
narrow outlet by a dam not over 30 feet long and at the time of my 
visit only 2 or 3 feet high. This pond — or lake, as it is calleil — withj 
ste^^p earth banks on one side, overhung by willow tree^s, with deep; 
holes, big lx)wldcrs, and little islands, is an ideal spot for a beaver.^ 
home. The willows furnish the principal food of the beaver, and^ 
have for ages, as shown by the old stumps and fallen timber alonjjthe' 
shore, together with the freshly cut trees and gnawed bark and 
branches. The beaver often cut a tree so that it falls into the water, 
leaving the base anchored to the stump, and then at their leisure 
gnaw off the bark and cut the branches. Many trees fall inland* 
however, and in that casi* are abandoned, or else are well trimmed of 
branches and bark or cut into sections and carried away. The Iwnte 
offer such good retreats that apparently no houses have been built 
around the lake, and at the time of my visit the river was high and 
the top of the dam was 2 feet under water. The photographs takea 
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the base of the willow tree. For about three minutes he remained 
below, and then came up again with food and started for the return 
trip to the house. As dusk was now deepening and as I fully realized 
the importance of securing a specimen from a river where no beaver 
had ever been collected, I dared not wait longer, but decided to 
shoot him with buckshot, as the light was far too dim for rifle sights. 
For fear of injuring his skull I aimed for his neck, which was deeper 
under water than I counted on. At the report a thundering splash 
told that he was not dead. A second later he leaped from the water! 
close to my feet and at a single dash crossed a narrow point of land 
at the edge of his house and disappeared in the deep water, followed 
by a line of bubbles that shot up the pond. Such strength, sudi 
powerful bounds, and racehorse speed I had never dreamed of in the 
clumsy looking beaver. I had emptied my pockets of notebook.' 
and cash, to be ready to dive for the prize in case he sank, but I 
w^ould as soon have jumped on a gi'izzly bear in his native gulch as 
this live beaver in the water. A little later a loud slap of his tail on. 
the water far up the pond sounded like a " come on," and the old trap- 
pers tell me that this is really a fighting challenge. I waited until 
after dark without further developments, and then picked my way 
over the rocks for the long 2 miles back to camp. In the morning 
the old moon \vas still shining, and I was at the beaver house before ' 
day began to break, but there was no beaver either in the house or 
outside. He had moved, and probably had not returned to that part 
of the river since his fright. All that was left for me to do was to 
examine and photograph his house. With a good deal of difficulty*! 
I forced an opening through the stick wall so that I could put my 
arm in and feel the damp walls of the chamber, the big round hole . 
where tlie water came just to the edge of his l)ed, and the bed of grass 
and weeds Sv*attered over with peeled branchlets and roots of willow. 
No trace of other food was found. It was evident from the size of 
the house and the nest chamber that this was the bachelor quarter? 
of an old l)eaver. Carefully closing the opening, I left the house as 
nearly as possil^le as I found it. 

In talking with John Seawel, an old beaver trapper, I asked him 
why it would not i)ay to i)rotect the beaver in a pond like that above 
the Pecos Bridge and let them multii)ly. The idea was not new to 
him, for he had talkeMl it over with other trai)pers and all agnnnl that 
it was not worth trvin*;, because thev considered the Ixiaver naturally 
ferocious, to a great extent solitary, and a slow breeder. Seawel says 
that two old beavers rarely live togeth(»r in one houses or even in one 
small pond; that they fight and chase away any newcomers; that if s 
family grows up and is undisturl)ed in a pond or a deep bend of the 
river, its memlxus keep all others of the species aw^ay, and that they 
attack and kill any one of tlieir i\um\>eY \\i«L\, *\^ io\aA\EL^ trap or is 
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•. k tif • ri|»|»l«il. Wliih* III* iliink- lliiil nVHirnuiiir lin^iMlin^ fur fur i-* 
f.i *»i l}i«- •|ii«-liiiii. Ii«* iiiiiiiii«* liial I 111* Inmmt ^liniiltl In* |»rn|('ii<*i| ali 
••\rr il.i- iii':tiir>. iiiilil till* fi*u that n-iiiaiii im-i'i'a^' ami ii^-^tiN-k iIh* 
r.\rT- I f,. !• ;iri' |irnl»iiliiy iiii>n' Inmii-i* in tlif Kin (iraii<l<* :iimI ('i>I 
•n i> r .•! t}i:ii. Ml aii\ iiIImt Miiiilirrri ^iriMiii^. ami it i- itnporladt 
'■ »• ^I* \ " 'i":iM i-iifi|H*rati* Willi till- I iiiti'ij Sial«*-« iti |i|-iiti'i'i ittii 
if:!.* 7. If. Till that iia'* |ilavi'<l ^i> iiii|Mi|-iaiil a part in iIh* lii-t<»r\ nt' 
u«f j. %. ;..].ii,i 1,1 iif i|h> rniinlrv. 

Imbti IfifDiii M«'i-rniin. >|»iii\ 1NnKi-i l!ai. 

ft '■ >'• ': '• • • XHi-ii. Itiil Am Mil- \:if lli«t . III. iVil. |i Ji.s i iii ;>.iil 

• .•- •.•!.■• U>»iu Hmu {■■•^ till* I. 

\ irj- -• 1 .1- iif iIm*-^' Jillji' -|hijv jMN-ki I rat- lia- U-i-u mlli-i ir-i 
ft r'.> ;>;/:••!. lUiiif i||«* iniiiitji «if tin* lCh> (■ratiiii*. at hniw n-v ilji*. 
UmIm\.*'1 I-. .it.il l«<iniita. 

Id'T :.*: ri-|Hiit- llii-iii at l(i'fiuii«\ lilt' a« '* I'liiniiiuti in tlif IjiiiInt 
v*'Ur |t»x»- atiil flu* pNil- iif tri"!'-; " ainl l*l«iV«l -a\- tln-v ai*i* " foin.il 

• ft k 

tf l^if i t.i ill t|i«* «li'h*4***l lirn-li (in tin* M<lp'<* fnriniii^r t||«. u],] liank< 
w( i)^ r:««-r. :ihil ariiiiiitj uM rnrniN." llca<liN: 
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Mhiii^Ii IIm' liMiiiiitl III. I) Im* ;i iiHilith I'M. !■> i If.iltilii: I'lit .1 li"!i- 

' i|' III it \tiii Mill III 111 .i|iriiii' ili«' tMiiiiLiiii Thi- "III ii.ii\ 

\\\ •ti\fri^l ll|i Ii> f.llN-ll |tM\<-o \« li!i ll Mi ^iillil- Ml-Ii!ii< ^1 • • I 

> i-^l rlH-n* li> tlif iMiii|i.iiiiH I lii-\ .Iff -irtiih {••••!mi-i' n 
■ I ft^^I •»!! (In* •4<a^|« iif Ii.m|.Imii\ iiif«i|iiiff jiiul \ It'.. I- iiih-:" 
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if% brevicepft Kami, liiiiii^iana (iii|iliir. 

Tl«*"« iifU'. tlark i*i>liin*«l |NMki't ::ii)ili«-r^. ii>iiall\ kin'^i. i},iii>iL'ii 
|gl "• r r II .;;i- :i- ' ^ahiinanili-i -. i-M'-ii*! fi«>iri lifiui^iaii.i ii.iii • i -(• i n 
|rvft< •' 'i. uitli •■iih-itlrralilf \ :in;itiiiii. vM-^twani t<i N.i\.i i>t t. 
ii**r ' t ■ . M.I.Miii. I'l-iiiia. I>f«aiMr. :umI t i;iiin-\ liji-. itr n !.m !■ !~ , ..■ I 
hr f. !.«t\ -« \iiiili MHTiilniti. tliii> Mill. iliit ILL' iiHi-t Iif iIm- • fi ! I 
.j*i jn-a iif 'I'lAii*. Iii ill*' «••!;;•• iif lli«- <-nii.i|i<i iin->«|nili ■ i!v. 

t*ff«\ ;;ra«ir inli» li liirtfiT. pali-r foun. 
T^iT rallJ^• I- lipiki*!! aiitl ii r«';:iilar. \«rti- -,ir..|\ ] .{'j' flf i 
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work, there is comparatively little complaint of their mischief, h 
the heavier, better soil of cultivated fields they are not so commctt, 
and they throw out fewer and smaller mounds, but in pastures, potato 
fields, pirdens, and orchards they sometimes do serious damige,. 
besides leaving unsightly mounds over lawns and parks. They irei 
easily trapped and there is no excuse for allowing them to injuwi 
crops or trees. A field once cleaned out will not be repopulated ti^ 
any ext(»nt for several years, as the animals rarely travel except 1^ 
extending their underground tunnels. : 

Like all species of the genus, they are strictly vegetarian in diAj 
and cleanly in habits. Their flesh is sweeter, better flavored, v^ 
more delicate than that of squirrel or rabbit, and their small sizei^ 
the only objection to their use as a table delicacy. 

Geomys breviceps sagittalis Merriam. ^Vhite-throated Pocket Gophe&j 

This white-throated form of the hreoiceps group seems to have i 
very local distribution on the coast prairie west of Galveston Btji^ 
There are specimens from Clear Creek, Arcadia, and Virginia Point 
1 failed to find any trace of this gopher on Galveston Island ord«j 
point east of the bay at Bolivar. Along the Santa Fe Railroad fro* 
Virginia Point to Houston they are common most of the way overtk^ 
prairie, where low mounds furnish favorite burrowing places. !■ 
certain localities they are numerous, and there are many coniplainti 
of the mischief they do, especially to orchards. 

On the ranch of Mr. Lee Dick, at Virginia Point, they had entird| 
destroyed an orchard of 200 six-year old fig trees in bearing. Mofll 
of the dead trees had been piled up over the fence, where I examined 
Iheni and found that all the small roots had been cut oflF, and in manj 
cases the tap root where it was 2 or 3 inches in diameter. A fel 
dead trees that were still standing were tipped over and the rooh 
found in the same condition — all bearing the unmistakable marta 
of the teeth of the gopher. Five hundred dollars would be a smiB 
cash value to place on this lot of trees, and probably a dozen gopboi 
had done the mischief. Mr. Dick had w^asted a good deal of tiiw 
trying to shoot them, l)ut he had given up and said the people might 
as well move out and let the go})hers have the country. I set nint 
No. steel traps in this orchard patch, and a few hours later tookool 
of them seven gophers. Not more than two or three remained in th 
field. The owner tlien acknowledged that with half a dozen trap 
a few hours' work might have freed his orchard of gophers, and thit 
the loss of his trees was whollv unnecessarv. His claim, moreover, 
that other goj)hers would soon come in from the surrounding prairi« 
is true only to a very liniite<1 extent, and the immigration could be 
entirely prevented by trapping in the immediate vicinity of the fi«'<t 
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fleomyt hrevicept attwateri Merriani. Attwator P<K*ket Gophor. 

This pcM-ket goplier inhabits the islands and coast prairie between 
the mouth of the Colorado Rivor and Nuoces Bav and extiMids 
inland nearly to San Antonio. It is larger and lighter colorotl than 
typical hi'f rh'vpx and inhabits a decide<lly more arid rojrion. 

Mr. II. P. Attwater has furnished the folloNYin|L«: inten'stin^ notes 
cm their habits at Rocki>ort:« 

The niiimalfl art* verj' almiidniit aU 4)Vt»r tlu> |)oninsula in Aransas (Vniiity 
vberever the s«)il is sandy. There is hardly a fodt (»f land that has not Ikmmi 
•pl<»wc*«l' st'veral tinu*s over hy gophers, and I 1k»11«*vo tlu' fertility of some 
■«rti<»ns has Uvn greatly Iniprovwl hy them, by hrin^iii^ the |K>ort»r s<ill np 
to tlie top. I havf» noticed that the richer the land the ri<'her the ;rophers. 
Of •■*»nrse they do «*onsiderahle <lania^e to v«»j;etalde mips. es|><H'ially to yonng 
fruit tr»'«*s and euttini^* Ju-st nM)tinK. The samples sent you of mull>erry tnH»s 
mt hy ^i>]ihers were fmni the Faulkners* ran<'h. on St. Charh's |K>ninsnla. in 
the eastern part of the county. Mr. Samuel Walker, the manager of the 
raneb. tohl me that he kille<l over 'J.*)0 gophers in his youn^ iK*ar orchard 
befwe**ii the 1st of March and April l."*, 180*{. Tiiis orchard was s«*t out where 
nreet |M»t.-it<H»s liad pnnvn the year hefore. and they came up a^ain and <(»veri»d 
ifap lerriund. and I think the iK>tntoi*8 attracte<l the gophers in the tirst ]>lace 
re thnti tin* iK*ar treen. 



fleomyt breviceps Uanensis subsp. nov. Mesr|uito Plains (iropher. 

Tyjie fn.»ni IJano, Tex.. Xo. XMi^i. $ ail.. W S. Nat. Mus.. IJiolojjical Survey 
CoU.. .May 15. 181K>. Vernon Halley. Original No. vm'l. 

(wfiurnl rhnractvrx, — Similar to hrrrHept<^ but larger and lighter 
colored with more arehed .^^kidl. 

Cuhu: — rpjHT parts light liver brown, in three of tlie females 
murh darker, with duskv over the back: lower i)arts ereamv or butfv 
white. 

Si-i/fL — I-«<»ng and slemler, with very narrow braiiiease and ro^- 
tnini and small l)nlla» as in hrvi^trrps, but with narrowei* and arched 
iitstead of i*onvex intenirbital region, nasals not shar|)ly emarginate 
or abruptly constricted iK)steriorly ; occiput sloping in>ti'ad of 
abniptly truncate. 

MrtiJttfrrMfntM. — ^Ty|K»: Total length, '270: tail, ns; hind f<M)t. :VJ. 
Aclnlt male tojwtype: Total length, '270: tail, s*J: hind fool. :\'2. 
Adult female: Total length, 2tM): tail. 71: hind foot, :ln. 

SktiU of f*//H', — liasail length, 4l.:i: zygomatic lueadth. Jl^.r,: mas- 
toid bn»adth, 25: intenu'bital breadth. <».:>: Incadlli of muz/Ie at root 
uf zygoma. J>: alveolar length of upper molai- -eric-, ^.."i. 

Rewarktt, — ^^^lile closely rei-embling ft .r* nsis cxli'i'iially mih! whih* 
the ningi*s of the two almost or <|uil«* meet it iiecd> but a curMiry 
examination of the skidls to show that thi- form ha^ no conne<-tion 
Tfith that species. It is a large, light-colore*! plains form of hn-ri- 

• Merrhun. .\. .\ni. Fauna No. s, p. i:;«;. IMCi. 
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cep» which follows up the river valleys from eastern Texas and 
becomes differentiated as it enters the open comitry. Specimens 
from Colorado, Stanton, Brazos, Childress, Vernon, Newlin, Cana- 
dian, Lipscomb, and Tascosa, Tex., are referable to it. Two females 
from Brazos are clearly intermediate between the present form and 
hreviceps. In general contour of skull and especially in slender ros- 
trum it resembles phaldx^ but in the slender audital bullae and small 
mastoids and consequent narrow base of skull it differs widely from 
that species. 

So far as known at present the range of the form in Texas extends 
mainly along strips of sandy soil in the Llano, Colorado, Brazos, Red, 
and Canadian river valleys, in a region of scattered mesquite bushes, 
but does not reach the Staked Plains and rarely extends over the hard- 
soiled ridges between stream valleys. Gaut caught one gopher two 
miles south of Washburn, but could find no other trace of them in 
the country around there. At Lipscomb Howell says " they are 
plentiful both on the prairie and in the sandy bottoms. Their bur- 
rows are very difficult to open, as they are usually closed for a distance 1 
of about 18 inches below the surface, at which depth they take i 
horizontal direction."' 

Owing to their scattered distribution over a sparsely settled stock 
country, these gophers are at present of little economic importance, 
but as irrigation reclaims the mellow soil of these semiarid bottom 
lands they will constitute one of the problems to be dealt with by 
the farmers. 

Geomys texensis Merriam. Texas Pocket Gopher. 

This little, brown-backed, white-bellied gopher inhabits a few 
spots in central and western Texas. A series of 28 sj^ecimens in the 
Merriam collection from Mason, the type locality, indicates its abun- 
dance there, while a single specimen from each of two sandy patches 
along the Rio Grande, at Del Rio and at the mouth of Sycamore 
Creek, suggests a scattered distribution along this part of the Rio 
(irande Valley and a probable former extension of range up the * 
Devils River and across to the head of the Llano as far as Mason. 
The countr}' immediately north and south of its range has l)een 
pretty thoroughly worked without disclosing any species of Geomys- 
We succeeded in catching only Cratogeomys and Thomonn/s along 
Devils River, so at the j^resent time the Mason and Rio Grande col- 
onies seem to l>e widelv isolated. 

Geomys arenarius Merriam. Desert Pocket Gopher. 

This gopher is common on both sides of the river at El Pasa 

Specimens have lx>en taken at Las Cruces and Deming, N. Mex., and 

in 1902 Cary caught one t\\at \s almost typical aren/irins in the sand 

hills near Monahans, Tex., at iVvfe ^w^t ^di^ qI >Jaft "fi^Rs^ V^ey. 
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This last locality can hardly be considered a part of the general range 
of the sijei'ies, but probably marks a long isolated colony. 

At El Paso gophers are common on the sandy river bottoms just 
bdow the town, where they throw up numerous and very large 
mounds of the mellow sand. I have never Ijeen able to find one in 
the irrigatcnl orchards and fields, for there the water fills their bur- 
rows and drowns or drives them out. Loring reports them as espe- 
cially abundant in railroad grades and banks of irrigation ditches at 
El PaH>. and he caught seven in cme day in the railroad grade a few 
miles north of T^s Cruces, N. Mex. He says: '"When pulled from 
tbeir holos they hissed violently and when two were placed together 
Ihey fought like bulldogs."' 

Beomys personatns True. Padre Island P^K'ket Gopher. 

This large, light-colored pocket gopher inhabits the central and 
laorthem part of Padre Island, a sandy Ix^lt along th<» mainland in 
Camenin C'ountv. and a sandv area near Carrizo, on the Rio (irande. 
Apparently it does not inhabit the lower Kio (irande Valley, as 
VJovd did not find anv trace of it lx»tween Carrizo and Brownsville 
nor l)et weiMj Brownsville and Sauz. On a trip from Corpus Christi 
fco Brownsville I found its hills abundant across the sandv couutrv 
betwc^'ii Olmos Creek and Sauz Ranch, but entirely wantiug in the 
baked <-lav soil outside of these limits. At Carrizo L1<)V<I found 
them in only one patch of sandy soil, and there is nothing to show 
Uut they have a continuous range across from this point to Cainc^ron 
County. On the light sandy soil and drifting dunes when* these 
^phers alM)inid there are no crops to l>e injured. 

On Padre Island, Llovd savs: 

Tbeir liahits are in some rosi>o<'tH iMnniUnr, owin;:. |)erlmi>s. to tlie s<»ft sand. 
Vhat caves in on them, for they fill up tluMr tunnels aftor throwing; tmt tlir 
Wtb to a distance of 1 and sonietiines 'J yards, 'riiey can nut ^n v(>ry d(H>p in 
flats or they would rejieh water: in fact, the water tWUnl some of th<» tun- 
for about a foot until they curvtnl ui)ward. 



fkomys personatns fallax Merriam. Nueces Po(*ket (iopher. 

Simv this relatively small an<l dark subspecies of /H'rsnmtfuH was 

JescrilKHl I have been over its rang** pretty tlioroughly and am ron- 

^imihI that it is an isolated an<l verv local fonn. inlial)itin<r the smdv 

*tri|>s near the coast lM»tw(H»n Nueces Hay and tlie Salt Lagoon at 

the mouth of San Fernando Creek and extending a short <li>tan<'e up 

the south side of the Nuec<»s River. Kxcent for verv liniite<l >andv 

*trii» along the coasi and .some of the stn»ani >liore> I lie countrv is 

^racterized by a tenacious black clav soil <o stickv when wet and so 

Itrd when dry that no burrowing rodents iniuibit it. From Corpus 

dristi west to San Fernando Cn»<'k we did not s<»e any signs of 

fophers nor any soil, that they could live \n. 'Sweev^ \\w\ v\\\v\ ^\\v^ 

^mces Birer, with its ffood bottoms, cut off this rawgi^ ^\\\Siv\>5 lx«wv 
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that of attwaten on the north, while the Laguna Madre, Salt Lagoon, 
and .streams radiating from them separate as effectually the range 
from that of personatus on the south. Two females from Laredo 
agree more nearly with fallax than with any other form, but probably 
the range of this colony has no connection with that of fallax of the 
Nueces Bay region. 

In the region of Corpus Christi the sandy soil is especially desir- 
able for growing early vegetables, and the presence of the gophers is a 
j-ource of much annoyance and considerable loss to the farmers. 

Geomys lutescens Merriam. Yellow Pocket Gopher. 

Two si>ecimens of barely adult females from near Texline agree 
with hitesrenH in external characters, but possess cranial characters 
that suggest the possibility of a local subspecies. Howell reported 
numerous burrows in a range of sand hills 15 miles east of Texline, 
wheiT the two specimens were caught, but elsewhere in the region 
none were seen. 

Cratogeomys castanops (Baird). Chestnut-faced Pocket Gopher. 

This, the largest of the Texas pocket gophers, with the singk- 
grooved upper incisor, is common in Lower Sonoran zone and the 
edge of Upper Sonoran of western Texas from Eagle Pass, the head- 
waters of Devils Kiver, Fort Lancaster, Big Springs, Hail Center, 
and Tascosa westward. A few are scattered here and there over the 
Staked Plains, but generally they inhabit valleys with fertile and 
mellow soil lower down, l)ecoming very numerous and troublesome 
in some of the cultivated land. Their concentration on the best soil, 
together with the large size of their burrows and mounds, makes them 
one of the most injurious of the gopher family. 

Tn habits they do not differ materially from the various species of 
6V^>/////,v, except in lx»ing more alert and possibly more diurnal. Dur- 
ing the (lay they are often .seen at the mouths of their burrows push- 
ing out earth, at which times their comparatively large eyes are 
cons})icu()ns, blight, and alert. They see a person much more quickly 
and at a greater distance than do most species of GeomyH or Thomo- 
/////.s', and hence move about somewhat more fri»ely at the entrance of the 
burrow. Still no pr()t(H*tivc nn^asures are neglected, and the burrows 
are always promptly closed and packed with earth, sometimes fort 
distance of 2 or .*i feet hack from the nuiin tunnel. The mounds of 
these g()[)hers often contain a bushel or more of e^rth, and when 
located in a m(»ado\v or alfalfa field thev cover and destrov much of 
the croj), besides interfering with machinery in harvesting. The 
greatest damagt* caused hv the gophers, however, is in cutting off 
roots, esi)ecially in such crops as alfalfa and garden vegetables, but 
most of all in the case of fr\\\t 1yv>v>s. lu many instances small 
orchards have been almost diistro\ev\ by vi i«^ ^^^t& \i[^\> could 
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have lieen trapped with little trouble. They are so easily caught in 
i^eel traps that it would hardly pay to poison them except on a lar^ 
ranch, though undoubtedly they could be poisoned in the same way as 
other gophers by dropping raisins, prune,s, soaked corn, or small 
potatoes containing strychnine into the burrow and then closing the 
opening from alH)ve. On a cattle ranch in the foothills of the Davis 
Mountains I found where a couple of the gophers were working in 
dangerous proximity to the roots of a half dozen flourishing and 
fruit-laden peach trees growing near the windmill reservoir, while 
in the 8-acre patch of alfalfa just below, the hills of the animals were 
numerous. Under a neighboring cliff where a pair of horned owls 
had raised their young the same year I counted 20 skulls of Cnfto- 
geofitt/fi among l>ones of other rodents, but for fear these owls would 
«atch the chickens one had been killed l)v the ranchmen and the 
others driven awav. 

Thomomyt fulvna (Woodhouse). Fulvous Pocket (ropher. 

The jMH-ket gophers from the Transition zone sununit of the 
Guadalu|M^ Mountains, while differing slightly from typical /////v/^<, 
do n<it se<»m to require separaticm from that wide* ranging spc^cies. 
They are abundant over the timlK»n»d slo|)es of thes<» mountains in 
Transition zone and often in plactvs wh(»re the yellow |)ine.s are mixed 
irith nut pines and junipers. They were conunon in the liead of 
Dog Cany<m, at 7,000 feet, the head of McKittrick ("anyon, at S,()0() 
fcet, and on top of the ridges, from 7.000 to J),()00 feet, and probably to 
the highest peaks, at 9,500 f(»et. Then*, as elsewhere, they inhabit 
partly forested slopes covered with abundant vegetation. They 
make endless tunnels and throw u|) numerous hills, often working 
among the rocks and constantly bringing to the surface the rich, 
mellow Noil. In walking over the mountain slopes on<*V fei»t break 
into the burrows that honeycomb the soil In^neath. The long, rope- 
like ridges of dry earth on the surface of the ground >\u)\\ wlnM-e 
the gophers have worked in winter under the snow and filled snow 
tunnels with the earth brought up from l>elow. 

In mountain districts the gophers can do no {possible harm, and 
besides their beneficial effect on the soil their underground tiitiiu'ls 
catch and carry into the groun<l much of the water that wniiM other- 
wise run off the surface and 1h» lost. 

Ihomomys fulvns texensis Hailey. I)avi> Mfinntain Pocket (io|)her. 

Tliis little, dark-brown gopher inhabits the timU'rcil part of th<* 
Davis Mountains in Transition zone and in at lea>t the upper edge 
of Upper Sonoran, ranging from ixlami 5,000 feet u|) through the 
juniper and yellow-pine Im^Us to the highest paH of the mountains. 
The highest point where their mounds were si^en was on the main 
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ridge of Mount Livermore, at about 8^00 feet. In the gulches they 
come down nearly to Fort Davis. In habits as well as general ap- 
pearance and zonal position they are much like fulvus^ living in t 
region of abundant vegetation and considerable rainfall and burrow- 
ing in the rich mold on stony mountain slopes or in open grassy parks. 
For a part of each year they live under the snow. The sides of the 
mountains are plowed over by them, and the mellow earth that is 
brought up from between the stones is washed down by the rains and 
deposited in the gulches below, where other gophers, with their end- ] 
leas underground tunnels, are mixing and stirring the soil and \ 
steadily improving it for cultivation. The service to man thus per- 
formed by these little animals is not to l>e lightly estimated. 

In this region of extensive stock ranges and very limited agri- 
culture the gopher will never prove a serious pest. The few that gefci 
into gardens and orchards are easily caught in traps, while those; 
outside go on cultivating the soil without harming anything. Witk ■ 
the larger Cratogeomys of the lower country, before mentioned, th» \ 
case is different. 

Thomomys baileyi Merriam. Sierra Blanca Pocket Gopher. 

This unique little gopher is known only from the specimens col-- 
lected at Sierra Blanca on the open arid plain at the junction of 
Upper and Lower Sonoran zones. It is probably an Upper Sonoma 
species of the open country, as no trace of any Thomamys has been 
found in the big valley to the south and east, while its hills are com- 
mon over the mesas and low mountains northeast of Sierra Blanc* 
and north of Van Horn. Its characters do not suggest relationshi|* 
with its nearest neighbor lackuguilla from the Lower Sonoran, Bio 
Grande Valley, or with any other of the surrounding species. I^ 
probably represents a long-isolated colony of very limited distri^ 
bution. 

Thomomys aureus lachuguilla Bailey. Lachuguilla Gopher. 

This little gopher inhabits the hottest and most arid part of we^' 
ern Texas. It liv(»s on the barren mesas along the east side of the Ri<^ 
Grande Valley, from El Paso to the Great Bend country, where the 
principal vegetation consists of scattered desert shrubs, cactus, yuccas, 
and agaves. Its little mounds are distributed over the baked and 
stony mesas, sometimes in long lines across barren strips, but usually 
grouped around the base of a bunch of cactus or a group of yuccas or 
agaves, the roots of which furnish it with both food and drink. Th« 
roots, stems, and leaves of apparently every plant encountertnl are 
eatc^n, but the favorite and principal food of the species is the tender, 
starchy caudex of the little Agare lecheguilla^ a plant protected by 
sharp hooks and rigid spines from every outside attack, but wholly 
unprotected from below. T\\e gopWrsW^xo^ MTkAfex «Liid eat out the 
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whole pineapple-like heart of the stem until the leaves and flower 
stalk dry up and topple over, while they burrow along to the next 
plant in their way, often leaving a long trail of dead agaves to mark 
their foui-sc*. As the agave is extremely abundant and generally is 
considered a nuisance, the gophers are given credit for good work 
in destroying it, but if its fiber proves of value, as seems probable, 
the verdict in favor of the gopher must bi» reversed. 

Thomomys perditns Merriam. Little (iray Pocket (Jopher. 

These little gray gophers are scattered sparingly over the high, 
stony mesji from Comstock to the Pecos High Bridge and Langtry, 
and still more sparingly to the head of Devils River. Farther east 
ihvy do not seem to have a continuous range, but their hills were seen 
at points east and west of Rock Springs, and a specimen was taken 
on the high j)lain 85 miles east of Rock Springs, and another in the 
Castle Mountains in Crockett County. 

The animals are not only scarce, but diflBcult to catch, as they live 
in >canty, stony soil where their little mounds are often mainly com- 
ptjswl of stones instead of earth, while their tunnels become blocked 
bv >tones and are soon abandoned. Sometimes the doorwavs are 

• ft. 

left open apparently for lack of soil to close them, or because the 
gopher has abandoned the burrow in the hope of finding more favor- 
able conditicms elsc»where; sometimes they are merely blocked by two 
or three st(mes, l)ut asually they are closed to a slight depth. The 
burrows do not extend far and the hills thrown up are few and small. 
Sometimes the old ones are almost obliterated In^fore a fresh one is 
thrown up, and I have caught the gophers where the nearest hill 
appeared to l^ a month old. 

Most of the food of the gopher is procured under ground from vari- 
ous roots, largely of yucca and sotol, or from the inside fleshy parts 
of cactus, Ctre^ui^ EchinoeactuH^ and (Utrtus, which they burrow into 
and eat out from below. The roots and starchv base of a vucca or 
sotol will furnish food for an individual apparently for a week or 

Perognathns hispidns Baird. Hispid Pocket Mouse. 

TTiis big i>ocket mouse is conunon in the more or less brushy part 
of the Ix)wer Sonoran zone over southern Texas and the adjoin- 
ing part of Mexico. In Texas it ranges from Brownsville north 
to O'Connorport, Cuero, Segiiin, Llano, and pi-obably, judging by 
inmiature specimens, to Brazos and Henrietta on the east, and to Del 
Rio on the west. It is less partial to open ground than most s|HH'ies 
of the genus, and is often caught in brushy or grassy places among 
the mesquite, at the edge of a thicket, along the fence at the edge of a 
6eld, on a weedy sand flat, or even in the midst of a com or cotton 
Geld. 
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8uiiio nt -tho hiirron'A suggest iiicli anger holes bored straight down 
into the ground, with no trace of earth that has been brought out; 
othci-saiv closed flusli with the surf ace of the ground so as to bealmoEt 
invisible, while others an- closed 2 or 3 inches below the surface. At 
ahnost every den, however, there is a mound of earth that has beea 
brought out of the luirrows and heaped up, sometimes to tlie size of i 
gopher or mole hill, over the closed main entrance. This fact prok- 1 
ably accounts for the absence of earth at other burrows that ham 
been opened out from the main tunnel. ; 




mctit in traps at Scguln. Teiu 



At Scguin, in (iiiadiihitie County, in Novemlwr. 1904, 1 found these 
Ing ]Kickel mice unusually abinuhtnt. Their characteristic inch aupt 
holes iiikI gopher-like mounilw wpiv found mainly along the edges of 
Mindy Helds, hul also frequently in (he middle of corn and cotton 
fields thai had Ijccn thoroughly eultivaled. Some of the mounds 
were ('• inches high and <'ontiiiiied fi or R quarts of earth, and were 
distinguished from gopher hills only by Ix'ing solitary instead of in 
a series. By opening the bui-row under these mounds I could cstA 
the occupant at any time of day. but most of my specimens were 
ciinght at Jiiglit in tra^is set at tVie o\w\\ iVcK^Tw&^i?, ot m a.i:tiEiciBl run- 
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^-ni|««i «ilh my fiMiC mUiii^ tin* frroiind iiciir liy. Sor^hiiin 

[•ni«ffM| iIm> uMt^t ttllnirlivr (»f tin* "4*V4*r:il kiinl^ of liait Iricil. 

Nffvl. lUv iiiiirk«-l pinh'iipr with wlmiii I ^ihvimI. i*4iiii|i|iiiiir<l nf 

tnMjIilf III riii<*iiif; «*aiilaIoii|N*- aiiil ;;ri*«*ii in'ii-^. lN*(-iiiiM> ^f»iiir 

•iiiXT Mp \)i*' -^ftl-. ii- fH^t 11^ ||«* rniilil phiiit tlifiii. In tin* iiiitUt 

' .ji.lal<iii|H* |>;itr||. wlirn* only ftmr m- lin- )it:in(^ liini -iir\ivi-i|, 

:-i trjit^— lif ilii><^i uiiit* mill mn^lil lu<» nf iIh* :inini:il**. A f<*\v 

- l.v*-f| ariHinil tin* i*<lp* of tin* lirM. Iml :i fi'w iii^lit->* ir:i)i|'iii;r 

: ii;i«fl* i-lranil lliviii till ont and no dmilii wmilii havr )iii>\cnliM| 

• r iroiiMf. 

'- •4lM*rv of till* p•lln^• llii>>4* nii«i* mii- iii;iinl\ niN'iiirnal ami Avr 
'«'«*ti ali%'«*. Till* lillU* that i*- known nf ihi-ir haltil^ li:i- In-i'ii 

rvil Inr tni|ipiiifr tlimi for >|Ni*inirn^. At linn-^ ilii>y iivr u-mI 
ifflil in tni|>« ImiliHl with i'i»ll<*i| nat- m- xaiiim- ^M'ain-. and 

lltrjr iil»4iliat«*ly n*fii*<i> to tonrh an\ kiiiil nf liail f>r In i-onn* 

rhf* irapK. Whfii i*aii^lit lhi*y ofi«-n haxi* ijinr i-hii*k |HN-ki*t** 

\ full of tbr tni|i laiit or of \i iM mimU. 

} arv arti^'e all wiiitiT Hn<l a|i|iariMitlv iicmt U'cnnn* mtx fat 

'« Mjnio €»f hilieniatiii^. 

EAlhai Uipidni paimdoxnt Mi^rriani Kan-a- PiM-ki-t M<iii-«-. 

• laricv. |Mih' ••iil»*|MM"i«»- of tin* /'•/■..'#..'///"• f,is^,i,h.>. •/imiji 

• orpf llif fi|H*n |ilniii*« ninl 4ii*««Ti •mmumv finni Sniiiii |);ikMt:i 
laoMU iiirl inline nortlii*rii inul ui- ii-ii. iix.i-. -iHitli in I'n- i<l,.i 

yr aad C*4iiii<4oi'k ami niM to KiN-k ^)*i \.\i , ('iilni-:ii|ii. .\|ii)Hii..<. 
ill, mainly in l'|»|M'r >i»n<»i.ii, /m.i- l-'inin ihi- -mall' i 
r<iilcirvil Am/'i'/im on till* -liiiili .ir:'i t'luiu y//-'/' % <iij ftp • \ ■ 
off in M» ^railiial tliiit im -li.u !• I:i.< • .m !» «h;i\\ :. *• r -A. • •, 
Iiiiiiialiin* ^iM-f'iniiMi^ fi'iin Iii.i/k . 1 1< m .1-11.1. .u.i |.<>. 
pu«iti%'i*ly fffi'iTi'il to niii- I .It '■' I t'li' .i:<>i)iit ••t'lK' M,i,. 
^WtlA llir l«i|»^'onili -|MH-iniii. I. 1 J- ^ ■'> n-l 

ikabitl* Itf yoT'l'/"^'/-* <l<i Iml >i:tf<| 1|<.|.. I- t'lil!!*-! I>>l! 

ISBp #Xn-|»l a« tlifV haxf ("•-i. 1 ■■.'•-1 (!•• •••r.-i ( ••!■ 

lina ami tl^M'ti. In th>- t iiiait.ii .[•• M" ■ t.i 1. I •.ii:::l,i i<- • it 
mA of l^*|f Canyon at 4^.*«oti f,.. t .1 1 i.r ■..]•. . 1 Ih |..-.- il.. ..!:/•- 
■i«>ilt<Hi /^Mif. and lit Aiii.ii il]>>. ••! !--• !..;. .-r' ! ■.• ^t ii • I I'll • 
jffit i»ii«* iind foiiiiil |iaM ••(''.• > ' ! ■ • • ii I > . • I • • I ■ 

• I rr ••*» II •;• nwl'- ii«"-i -. ii 1 ]>i 1 1 • . j I '• • ....... 

■ H. II. thi- |*itii- \ .l!liV. I'lil Ij-. ■ - ! I ■ .' • 

ir»r.'l«' l^iriii;f I'-'k ••!.■ .1' U- ■ ■ ' ■■ • I : 1' 

*iri«l^-. unil 01 nil U.I 1 I ii '.! ■ . • I . .J . »■ f r ■ ■ \' 

Hw i )kn*f\iu\^'T I .lit:/iil xi.' ''•• i":> l'>.; lit ••' ••! .i' o'l 

Al lira Xi^ Cur \ •;imi.'I>i ••> • 1 •.!?.• :■• •! n •! h-i'IImi ' \\ 

in lt« IIOI'IcHm ill II til-id 'd .io'il •>■ :.'! I t It • I \\x* I d ll:>. Il . 

r^^iliu County hail ii- |MHki-i f<di 'd ' - ^ ■•^'.< 4t<l . n •! 
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another at Smithville, S. Dak., in June had its pockets full of 
Cymopterufi seeds. In the Castle Mountains Gary took one from the 
stomach of a rattlesnake, and near Texline Howell also found one in 
one of these snakes. 

Ferognathus hispidus spilotus Merriam. Black-eared Pocket Mouse. 

A specimen collected by Hollister at Jefferson not only extends 
the range of this group of pocket mice eastward almost across Ha 
State, but exhibits in an accentuated degree the characters of spiht^ 
described from Gainesville specimens. This record, with a feir 
otliers, gives an extensive and logical range to what seems to be i 
fairly well-marked subspecies, which differs from typical hi^pidmrL 
slightly darker and richer coloration, with more of a tendency t< 
suffusion of yellow over the belly and along the top of the fod 
and the under surface of the tail, in larger and blacker spot on uppa 
edge of ear, and in the extension of the nasals back to or beyond tin 
posterior tips of premaxillse. Besides the Gainesville and Jeffersoi 
specimens, I should refer to the subspecies a richly colored flat skn 
from Long Point in the National Museum collection, a good skul 
from Saginaw, a few specimens from Ponca and Orlando, OUi- 
Red Fork, Ind. T., and an inmriature specimen from Garden PlaiB] 
Kans. 

At Gainesville I caught two specimens on the edge of a pastuw 
in rather tall prairie grass, but they, as well as all other rodents 
were scarce on the black, hard soil of that region. At Jeffersoi 
thev were fairly common, and Mr. Richard Grain told me that h 
often plowed them out, and that his cat frequently brought thei 
to the liouse. I found a number of their characteristic burrows witl 
fresh tracks around them, but could not coax the animals into mj 
traps with any kind of bait. Hollister caught one in a trap set in I 
path running Ijetween a cotton field and the woods, but at Antiod 
he could not catch them, although the farmers there described tb 
species accurately and said that at times they were common. Ow 
of the Gainesville specimens had seeds of a little Mimosa in its pods 
ots, and another at Ponca had its pockets full of Petalostemon seeds 

Perognathus penicillatus eremicus Mearns. Desert Brush-taile< 
Pocket Mouse. 

This desert pocket mouse inhabits the Ijower Sonoran zone oi 
extreme western Texas, ranging from El Paso east to Monahans 
south to Boquillas, and westward into Mexico. There are Texa-* 
specimens from El Paso, Boquillas, east base of Chisos Mountains, M 
miles south of Marathon, Toyahvale, Pecos City, and Monahans. 

At El Paso, in 1889, I caught this soft-haired species in the sand/ 
bottoms below town and supposed that it had a different range froo 
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llu' -|>iiiy-rumjx*(l intermedhts caught at the same time in the rocks 
■In>v<' town: hut hitor Doctor Fisher caught one on the gi'avelly mesa 
near Kl Pa^j. Carv caught one among tlie mes<]uites at Pecos (^ity, 
A\A a ninnlN^r among the mesquites on a hard, limy ridge at Mona- 
lian^. fn tlie Bo<|uiIIas and Great Bend region ()l)erh()lser and I 
found ili<' >|M»cies associated with fwhoNi on sandy lK)ttoms and among 
T(N'k> I if the* cliffs l>ordering the Rio (irande, and around old stone 
cabins. AMiilo thev are evidently partial to valley bottoms, the (me 
ey^'Utial for their burrows is a bit of mellow soil which may be found 
among brciken lM)wlders or l)etween thin strata of limestone, as w(»ll 
j> im thr >andv flats, or in the soft mesa soil that collects around the 
!«>«• nf «lcs4»rt bushes. The little mounds that usually cover the 
♦ntnnnH's <»f their closed burrows are easily distinguishai)lc from tin* 
Work «»f any other sjx*cies of the region except f'nff'rffinh'us ov nclsoni. 
They an* often elongated or fan shaiK»d, and stretch away to a <listance 
of a f(M)t or so from the |)oint where the earth was brought up, as if 
pushed or kicked out, much like the mound or strij) of <lirt thrown 
out in front of tlie Imrrows of the snuiller s|K»cies of DiiKxIonii/s. The 
entran<v of the burrow is usually but lightly c1os<m1 and can i)c easily 
bnikcn into with the finger. By breaking the crust ai)ovc it the biir- 
n)w may in* followed for a considerable distance where it rims near 

■ 

th»' Mirfa<-e. As usual with i><K*ket mice and kangaroo rats, there are 
fevcrai ojx»nings and radiating tunnels from the central cavities of 
the subterranean den, and while, part of thes^* are closed, ih(»re are 
pfiierally concealed oi)enings or some means of ready es<'ai)e. 

TheM* mice, like the whole family, are mainly noctin'ual. i)ut can 
be <'a light in the daytime by oix»ning a closed biu-row and netting a 
trap iiisi<le, sometimes in a very short time after placing the trap. 
l%iiiillv thev take rolled oats readilv, and are easilv caught in traps 
set around their burrows or in long furrow> drawn in the sand, which 
ihev almost invariably follow till a trap is reache(|. When cauLdit 
their cheek p<K*kets are often full of rolled oat> from the trap bait, or 
partly filled with seeds of various plants. 

?ero^athiis intermedins Merrnim. Intermediate Pocket Mou<e. 

A large M'ries pf si)ecimens from the El Paso region are almo-t typi- 
cal ntttrnkvtVtHH, From eremirus. with which the-e pocket mice :ii«» as- 
HN-iat<Ml, they are easily distnigni^h<*d bv the s])ine-ceni liaii- dI' tin* 
ninip and apparently by a difference of habitat. \\ Kl Pa-' . in l^^i». 
I canght them only in the rocks in the foothiiU ot the Frankhn 
Mountains, and eremir-nH only on the >andy tiat- below inwn. In 
\W\ (laut collected them in the eastern fooihilU of the Kranklin 
Mountains up to 4,80() fi*et. and reporte<l them a> living around the 
fock slides and cliffs. While in other localities tninntis aNo ha-^ 
been taken among rocks, i/itcrmcdtms tliroughiuvt Ws vwu^v; is. closely 
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associated with cliffs, canyons, rocky gulches, stone walls, or the edges 
of bowlders. 

Ferognathus nelsoni Merriam. Nelson Pocket Mouse. 

Specimens of this dark-colored form of brush-tailed pocket mouse 
from Boquillas, east base of Chisos Mountains, Alpine, and east btss 
of Davis Mountains, carry the range of neUoni from Mexico wdi ; 
into western Texas, where it overlaps the range of the superficially, 
similar but quite distinct eremicus. At Boquillas and the east btaa 
of the Chisos Mountains, Oberholser and I caught the two spede» 
together along the cliffs, on sandy flats, and about old stone cabins 
While the freshly caught animals were readily distinguished by the 
spinescent rump and dusky soles of nelsoni^ no constant difference wis 
found in habits or habitat of the two species. Near Alpine Lloyd 
caught one specimen at the base of a cliff; and at the east base of the 
Davis Mountains, at approximately 5,000 feet, Gary caught one 
under a pile of rocks. 

Ferognathus nelsoni canescens Merriam. Gray Brush-tailed Podoet 

Mouse. 

The gray pocket mouse is represented from Texas by 5 specimen! ; 
from Comstock, 4 from Langtry, and 1 from Sheffield. Except for 
the slightly larger and more angular interparietal, they seem to be' 
typical canescens^ which was previously known only from the type 
localitv, Jaral, Coahuila, Mexico. 

Ilollister caught one among the rocks in a small canyon near Corn- 
stock, several others along the edge of the Rio Grande Canyon a few ; 
miles south of there, and still another on a steep rocky slope n€tr 1 
Sheffiehl; Gaut caught four in the vicinity of Langtry in small<<aveb \ 
among the rocks of the river canyons. 

Nothing is known of the habits of this pocket mouse save what can ^ 
b(» gathered from tlie character of its habitat, an extremely hot and * 
barren region with light-colored soil and gray limestone cliffs. 

Ferognathus flavus Baird. Baird Pocket Mouse. 

In Texas the Baird pocket mouse is common at El Paso, Siem 
Bhmca, Valentine, Alpine; and probably in the Pecos Valley, and in 
the northwest corner of the Panhandle, since it occurs just beyond the 
Texas line at Carlsbad (Eddy), X. Mex., and at Beaver River, Okla. 

At KI Paso thest* litth* yellow pocket mice were common in Ilecein- 
ber, IS^sD, along the edges of the sandy valley bottom 2 miles below 
town, where little sand drifts were heaped up around the Iwise of 
Atriplci' and Suaeda bushes. Their burrows were usually in groups 
of three or four, under the edges of the bushes. The occupied ones 
^^ere closed, and were discovered only by following the lines of tiny 
tprinis across the bare patehiis of sand from bush to bush till 
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hey <iisappoarofl at little mounds of fresh earth that served as doors 
ind l»liii<ls to tlie iinder^oiind houses. By scraping away the earth 
I Imiffdw Wig (Miou^h to admit my litUe fin^rer was disclosed under 
*oh tiny mound. Traps haited with rolled oats set near the hur- 
■ows and alon^ tlie lines of tracks schmi yielded a stories of S speci- 
nens in tlie rich s;itiny winter (»oats — the daintiest, most excpiisite 
•f the nnlents connnonlv classc»d as * mice." On chillv niirhts thev 
li«l not move alxiut much, but on morninofs following a warm nifrht 
Jieir lines of tracks were abundant, and radiated from the burrows 
o tlie nean'st patches of wild sunflower and pigweed, whose seeds 
«eni(*i] to furnish their favorite f<K)d. One specimen caught Decem- 
ler l.'i was apparently nursing young, or lately had lx?en, as the t(»ats 
?0Dtain<Ml milk. 

At Valentine in August, 100-2, I turned over a flat stone in the 
iwtel yanl and caught one of these little i)()cket mice as he jumpe<l out 
of his burrow, and at Sierra Blanca in Decemlx'r, 1880, caught erne 
■t a hole in the mellow soil of the railroad bank. At Alpine (raut 
might one in an old gopher mound alxHit 3 miles east of town. 

Teroi^athiis merriami Allen. Merriam Pocket Mousi\ 

This little dusky and yellow pocket mouse ranges over southern 
Te.\a> from Padre Island and Brownsville north to Devils Ki\Vr, 
Austin. Mas<m, and southward into Mexico. Specimens from Devils 
liver and Comstock are fairlv intermecliate lK»tween mrrriiunt and 

m 

^i*itM. as apparently are two sjwcimens from Washburn, which would 
indicate that mcrnami ranges well up along the caist side of th<* 
Staked Plains. 

The s|H»cies is conmion on sandy or mellow M)il, nion» often among 
WH*<ls and brush than in the open. Their litth* niouud^ of earth 
thrown out on two or thnM» sides of a cartu^. binieh of bu>lie>, or 
(Itt HM'k mark the main entrances to tluMr (len<. TIicm* doorwav^ 
an- alway> cIos4»d during {ho day if the d -n is oreupied, and when 
o|)i*ned from without are usually promptly cIommI again from within. 
A careful search near the mounds will generally dix'losp M»v(»ral little 
round holes standing oi)4'n, with no trace of earth thrown out. but 
with the o|K*nings often con<'eale<l ufider bushes or leaves. If you dig 
into the nniin burrow or stamp on the gi'ouud. a P* rnf/mifJius will 
often dart out of one of these o]»ening-, or more often br»'ak through 
a ihin rrust of earth that covered a eonecaled exit and iifter a leap 
or two will sit trembling and blinking in the da//ling ligiit of day. 
It is then so easily caught in the hands that many of nur ^periinens 
ire siMMirtnl in this wav. Most of the>e are voung of the vear. how- 
<*ver, us appan»ntly the adults art» not >o readily ilriven from thcMr 
dens. When caught they do not otfer to bite, but sometime> utter 
• fine squeaky and if held gcfUtJy for a while >ah)\\ ^:v!\1'^ ^V.wx^'^Vvsx^ 
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and seem to lose all fear. The light evidently hurts their eyes, and 
after blinking for a while they soon close them if held quietly in 
the hands or placed in an undisturbed position on the ground. While 
often abundant, these little mice* are not easily caught in traps, ani 
usually seem indifferent to any bait we use, frequently pushing the; 
traps out of the way or turning them over when set near their bur- 
lows or in places where they run. Sometimes they can be caught by 
placing the trap where they have to step in it in going out of of 
into their burrows. Near Kerrville a number were caught in thia 
way, while only one out of five had filled his pockets with the rolled 
oats used for trap bait. A couple were caught in traps baited with 
juni|>er berries, which seemed to be a favorite food. In a number 
of burrows I found juniper seeds or the empty shells from which the 
kernel had been eaten out through a little hole in one end. In some 
cases these berries must have been brought from a distance of 10 or 
20 rods. In one den under a flat rock, where three tunnels, a foot to 
a foot and a half long, met in a nest chamber the size of my fist, 
there was a handful of fresh juniper seeds carefully cleaned of the 
outer pulp. As this was in May, and the occupant of the burrow 
was not a full-grown animal, this store was probably laid up for 
a rainy day rather than for a winter supply. At another burrow a 
lot of old moldy corn and bits of rubbish mixed with fresh earth 
were brought out, a little each night, as if in a general house clean- 
ing, indicating that various seeds and grains are stored up in times of 
abundance. As the mice do not hibernate and as seeds of one kind or 
another are usually abundant, there is no need of laying up large 
stores of food. 

Perognathus merriami gilvus Osgood. Dutcher Pocket Mouse. 

The Dutcher j)ocket mouse inhabits the Pecos Valley from Carls- 
bad (Eddy), N. Mex., south to Langtry and the Painted Caves, east- 
ward to Big Springs, and 20 miles east of Rock Springs, and west- 
ward to Van Horn and l^residio County; in other words its range 
coincides approximately with that of the creosote bush in all but the 
western corner of the extremelv arid Lower Sonoran zone of westera 
Texas. It overlaj)s the range of farun^ occurring with it at Carlsbad, 
and apparently overlaps also the range of copei in the country north 
of Monahans, from both of which it is quite distinct and easily dis- 
tinguished. From ntcrrwrni^ of which it is a larger, lighter yellow 
subspecies, it shades oft' along the southern edge of the open and ex- 
tremely arid region. Specimens from near Rock Springs, aloiis 
Devils Kiver, and near the mouth of the Pecos are more or less inter- 
mediate between the two forms. 

Tn habits these pocket mice do not differ from mei'riami except in 
as (Jiey have become adapted to a moY^ o\>^u and arid region. 
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Ferodipns ordi (Woodhouse). Ord Kangaroo Rat. 

This little five-toed kangaroo rat is common in the Rio Grande: 
Valley at El Paso and Fort Hancock, and a few sp>ecimens htfi: 
Ijeeii taken in a tributary valley of the Rio Grande at points 6 to SI 
miles soutli of Marathon. A specimen from Kent, one from Toydk 
vale, and an imj)erfect one from Pecos seem to be almost typiol 
ordL while the larger, brighter-colored richard^oni is almost typioil 
at Monahans. only 37 miles east of Pecos. The specimens at ham 
do not clearly prove intergradation in this region and the two forni 
have well-defined ranges which conform closely to Upper and Lowtti 
Sonoran zone limits. 

PerodipuH ordi is one of the few Low^er Sonoran species of thii 
mainly Upper Sonoran genus. In the extremely hot and arid vifc 
h^ys of western Texas it ranges over much of the same ground 
Dipodomijs amhigtius^ which it closely resembles in habits as well 
appearance. At El Paso I caught specimens on the sandy 
below the town under brush and cactus on the same ground and e 
at the same holes with Dlpodomys amhiguus. At Deming, N. M( 
they were commcm in the sandy strips along the dry valley of 
Rio Mimbres, where, in patches of scattered brush and weeds, thlf 
were feeding on seeds of wild sunflowers, Parosela^ and other wild 
lx»ans. Of ten adult females caught November 29 to December if 
four were giving milk. At the same time numbers of nearly full-, 
grown young were caught, which would indicate either that twi^ 
litters of young are raised in a season or that the breeding season k 
very irregular. 

Ferodipus montanus richardsoni (Allen). Richardson Kangaroo Bat 

This largest and brightest colored of the four species of five-toed 
kangaroo rats inhabiting Texas comes into the State from the Upp* 
Sonoran plains to the north, but instead of keeping to the hard- 
soile<l, Ui)per Sonoran part of the Staked Plains it completely enci^ 
('l(»s them. It lives in the sandy stream valleys in the upi>er edge of 
the Lower Sonoran zone, i)ut nowhere extends far enough down to be 
out of reach of Uj)per Sonoran plants. There are specimens in the 
Hiological Survey collection from Texline, Lipscomb, Tascosa, Cani- 
(lian, M()i)eeti(\ Xewlin, A^Tiion, Colorado, Stanton, and Monahans in 
Texas, and from Carlsbad, Koswell, Fort Sumner, and Santa Rosi, 
in the Pecos Vallev, New Mexico. At Carlsbad and Monahans it 
nie(»ts the I'ange of and occupies the same ground with Drpodomfi 
nirnidini. 

Throughout its range this species shows a marked partiality for 
sand, and from Nebraska to Texas fairlv revels in the mellow soiio' 
th<» yellow, shifting, naked <lrifts and dunes that the wind piles op 
'long the edges of most of U\e vVvvir vvxW^^'s. \\. ^ii^gk wi apparently 
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Santa Rosa stage station, 85 miles southwest of Corpus Christi. This 
is on the Alice and Brownsville stage road, near the northwest comer 
of Cameron County, 115 miles from Brownsville. From this point 
north to Santa Rosa, across 00 miles of mainly sandy prairie, the i 
species is abundant, and a series of specimens from Sauz Ranch and i 
Santa Rosa shows no variation in characters. A sf)ecinien recorded \ 
by Mr. Oldfield Thomas'* from San Diego is shown by the skull 
measurements to be of this species, but whether collected by Mr. 
Taylor at San Diego or from the sandy country farther south is nol j 
stated. Oberholser found no trace of any kangaroo rat at San Diego, i 
Mr. H. P. Attwater collected 5 specimens 18 miles south of Stnj 
Antonio. Through the kindness of Dr. J. A. Allen I have examined) 
two of these specimens, now in the American Museum of Natural His-] 
tory, and agree with him that they are typical aennetti, Mr. Att-j 
water reported a female taken August 23, containing ^' two small] 
embryos," and says^ *' These beautiful little animals appear to bel 
quite common in the sandy black-oak region south of the Mcdintj 
River in Bexar Countv. Their burrows seem to be most nuinerousj 
in the poorest, sandy soil." ^ 

Along the Alice and Brownsville stage road the burrows of the[ 
Sennett kangaroo rat are common in the yellow sand, sometimes re- 
maining open during the day and sometimes being securely closed 
with earth. William Lloyd, who camped in this region, says: 

In the deep sand around the stage stations they soon learn what corn aii4 
oats are and he<*onie j?reat rohhers. They seem to enjoy the nio<»nUght uif^ti, 
8kii)i)in|i; alK)ut. and on several occasions coming; close up to my bed. A luotioi 
and they are ten steps away, cnmchwl against the sand; then, if not noticrf, 
they rise and continue tlieir rambles. A lightiMl lantern seems to puzzle tlieia. 
and leaving one on the ground to attract them 1 have caught two of the nuimah 
in my hands. At Santa Kosa. while out with the lantern, 1 saw one startini 
a burrow. It trie<l two or tlirt^* places. i)resumably to find one sufficiently soft 
and at last, apparently suited, puslied its nose in. and drawing Its hind f eet 0? 
close to its jaws, scratched vigorously and soon had made a good beginuiiif t^ 
a burrow, when I caught it in my hands. 

Perodipus compactus (True). Pachv Island Kangaroo Rat. 

While cl()s(»Iy resembling setnufti in cranial characters, rowparfvfn 
even ill its darkest color phase, cliHer^ from all the mainland forms 
of Texas in its light coloration, while-margined ears, usually white 
soles of feet, and mainly white under surface of tail. In the li^t 
])h,ase it is uni(|ue in having the upper |)arts a j)ale ashy gi'ay. In « 
series of *J.S specimens there are 1) of the dark phase and 14 of the 
light, caught on the same ground l)v William Lloyd, who said that 
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t<liili' he found no difforiMutii in their liabits lie could tell them apart 
vwn hy nuNMili^ht. 

These kanpinni rats aiv probably eounnon over the whoh* len<i:th 
of the l(K)-niile sjind reef known as Padre Island, as Llovd found 
hem at ImkIi the north and south ends. lie reported them as some- 
inM-s found in the level soil; but usually living in the sand dunes and 
ilway> on the side away from the pix»vailin^ wind. He says: 

At tlie iiortli end of the iHlaiid. where iiu»st nhuiuhint. they chjse tlieir 
mrrriws lM*fi>re ihiyUKht. throwing; <iul s<>veral quarts of sand in a Utile hiouihI 
ike a sinaU ;ri»i»her hUl and oi^enin^ them a^ahi after dark. Their object in 
thn-* f-](isiiiK thrir doors is iMit very evident, as snalves and <Tahs are too few to 
iMithtT tlieni. I iH'Ueve it must l»e to ki^'p <Mit tlir 1ila<'k carrion iKMMies tliat 
*i'ii|»y «*v«»ry iUsiiscmI h<de. and a siKH'ies of jkiIc san<l ^rassliopiMM* tliat lives in 
fiuiihir situations. Traps set in their lairrows were usually <-ovrnMl ui> witii 
ciinl. and most of the s|HH"imens were caught in llie runways, wliere the prints 
if ttK-ir two hhid ft^'t and the swish of their tails made unmistakalih> si^ns. 
rbey fiiil on tlie schmI of a small sand plant liki' purslane, and take oatmeal 
reddUy as tnip bait. After a violent storm their Uxru's are connnon oliJ(>cts 
iDHiUf? the wnH'kat^e alon^ the shore, attnictiu^ the attention of the hoatmen. 
ft'bn «-:ill them white rats. 

Dipodomys spectabilis Merriam. Lar^e KanpinH) Rat." 

This JNniutifuK bi^ kan^r(x) rat is eommon in the up])er ed<j:e (»f 
Ihe arid Lower Sononin zone of extreme w(»sterii Texas, east to the 
fti^tern e<l^e of the Pecos Valley at Monahans an<I Odessa, ami imrtli 
ami >outh alon^ the Pecos Valley from Adams, 'IVx.. to Santa Kosa, 
S. Mex. It apparently diK»s not inhai)it the lower half of tlie /one, 
■> it extends neither into the Rio (Jrande Valh'v of Texas nor the 
(rila Vallev of Arizona. I hav(» not found it nearer to Kl Pa-o nr tlie 
Rio (iran<le than Sierra Hlanea. 'I'ex., and darilla, N. M(»x., on the 
«>t, and IVniin^, N. Mex., on the we>t. While i-an«rin^ to the 
fXInMue upjM'r e(i^» of the zone, it cIcm'^ not enl<'r Tpper Sonoi-an to 
■nv extent. In Texas it is eonnnon at Siei-ra Hlanea, ^^•m Horn, 
Valentine, Kent, Toyah, Tovahvale. Adams. Perns, (irand Falls. 
('a>tle Moinitains (west bas<»), .Monahans, and ( )de^>a : and (laut 
«)lliH'te<| one s|)oeinien at the ea>t l)a>4* of tlu' Franklin MoMniain>. 
10 miles north of El Paso. 

Although .strictly n(M*turnal aiiimal> and i-arely mmmi ali\«'. thr-e 
kanpircM) nits usually make their pi-e-eiKM- ovideni by ron-picnon- 
iH>unds K'atteriMl here ami there ovei* lln* l>ai»'-t and haide-t of 
rravi'llv mesas, mounds as ehara<'teri-lir and nnnii-lakahh' a- nni-k- 
HI- hous<»s or U^aver <Iains, and as ciirefully )>laiined and built for a^ 
lefinite a pur]M>s4* — honx* and sheltei'. An old mound that ha^ bi^in 
tihal>ito<i f4>r years is often l> or 1 f«'<'t hiirh and lo or 1*J fi'et wiile, a 
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clome-shaped pile of earth entered from the top and sides by a half 
dozen, or sometimes a dozen, big burrows that would easih' accommo- 
date a cottontail rabbit. Well-beaten paths lead away from each of 
these doorways to others or to neighboring mounds. Usually one or 
more of the doorways are closed each morning with earth lx»hind the 
retiring inmates, probably to keep out rattlesnakes and other umvel- 
come guests. At night these earth doors are oi>ened for use, and the 
best plac*e to set a trap for the animal is in front of a closed, rather 
than an open, door. A\Tiile all of the holes are used more or less at 
night, apparently only the closed ones are occupied in the daytime. 
All the fresh earth brought out of the burrows and much that is dug 
up outside is scraped back on to the mound, so that its size slowly 
increases with age. Inside, the burrows widen out into roomy cham- 
1k?i-s, some of which are close to the surface, while othei*s are deep 
and at the ends or sides of winding burrows. In trying to walk 
over these mounds one is almost sure to break through knee deep 
into the chamber below. 

AMiile the kangaroo rats do not hibernate or store up gi'eat quan- 
tities of food, they carry considerable food into the burrows to be 
eaten probably during the day, as shown by deposits in their Cham- 
loci's, by the shells of seeds and grain brought outside during hoiwe 
cleaning or found scattered over their chamber floors, and by the 
presence of seeds in the fur-lined cheek pouche^s of individuals caught 
in traps. That the inmates of these mounds are not always asleep 
during the daytime can be proved by tapping or scratching at the 
entrance of the burrow and then listening for a response*. A lotr 
drumming sound can usually be heard from deep underground, some- 
times from two or three points. Apparently it is made as the similar 
drumming of the wood rats is known to be, by beating the soles of 
the hind feet rapidly on the ground, which produces a tiny, vibrating 
roar, and is used as a signal of alarm, call note, or challenge. The 
animals are social. Often three or four are caught in a mound, and 
the trails lead from one mound to another. The paired prints of the 
two long hind feet are fresh every morning in the trails and dusty 
roads, but I have never seen a print of the tiny hands which appa^ 
ently are never used in locomotion. When caught in traps or in the 
liaiuls, the animals struggle violently, hut never make a sound or 
offer to bite. Like rabbits, they are gentle and timid and depend oD 
flight and upon their burrows for protection. 

Dipodomys elator Merriani. Loring Kangaroo Rat. 

Specimens of these kangaroo rats are known only from near Hea 

rietta and a point 10 miles to the southwest, and from Chattanooga 

Oklii. Ofierholser savs: 

Tbejr are not coninion In t\\o Vi\\\\\vh\\v\\o \\c\yv\\.>' ol \\«vix\^\.\sv, \s\\t aeem to l« 

■t occurrence from 20 U> '^> \\\\\v>^ X.v> W\vi ^?«vsX^K««8Jc «»^ \as»\ ^^s* 
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riant lietwcen 2 and 1.3 iuIIob In thiK direction. The approximate limits of tlieir 
rari::t* art' from Henrietta alnrnt 4 miles nortli. 5 miles east. 22 miles soiitli. S 
tjiil*^ west, and alNUit 4.3 iiiUph wmtliwest. Tlie.v live, so far as d«»termimMl, 
iliiiiist exrhisivHy anion? the mes<iuites and malve tlieir holes around the r(M)ts 
if \\u* ni<*s4|nit(*s and hunches of Opiintia. One of the siKM'imens caught was 
'imnd in the throat of a hini^ nittlesnake that had swallowed it as far as the 
Tap wiiultl iiennit. 

Ijur'in^r. who first caught these kniipiroo rats at Henrietta, says: 

At one set of holes the nniin entranoi* was <'los<»d every morning with dirt 
'p.'iii tlM» inside, and my tnii>s were not touched. The hole was so small that 
[ thi>u:;ht it nd};ht h«* a 7*erofjnathiiH, so got a pick and shovel and duf? it out. 
rh*» l»urn»\v liranche<l fnmi l>eIow and oikmkmI out at f<uir <liflferent ]M>ints. One 
rf tlw rats was cauKht in a nmddy jMH-ket the size of my list at the end of the 
main hnrn»w. the other was covere<l with dirt in a sharp hend of the burrow, 
dot f»s«-!iiKil into another hole near hy. 3'he <hM'iK»st and longest burrow ran 
iljout l\ f«'et undergnmnd. I did not And any gniss or sihhIs in any of the 
fmm'iws. Taking the rat that I had caught to a large aeld. 1 turncni it loose. 
It Alt for a minute, dazed hy the sun. hut when I iM)keil it scamiKTetl off at such 
I lirply rate that I c<»uld hanlly keep up and <*ould not s<»e whether it us<hI its 
r*»rH fift or not. It was very (luick and grac<»ful. While Jumping its tail was 
^liKfatly curvi^l up and was not used in any way to ai<l in its progress. 

Near Chattanooga, Okla.. some 50 miles northwest of Henrietta, 
Tex.. Prof. I). E. Lantz collected a specimen and reported on tlie 
)ipK'i«*s as follows: 

WhiU* not numerous, they seem to 1h» well distributtsl in the vicinity of <'hat- 
ttiMnig:!. Nearly all of the settlers with wh<mi 1 talke<l were anpiainttnl with 
thf>ui and informetl me that they livtHl alH>ut the premise's of their honuN. 
Several wcn» confldent that they could capture one or more siK'<'imens for inc. 
but iinly on»» was securtnl. This was killiHl by a farmer as he was walking 
icntjis the prairie on a dark night with a lantern. It had Imhmi foraging in a 
Kfltir ii»rn tield. and I found its pouches widely distended with grain. Tliey 
!iititain4Nl Um m-oiXn of Kaflr corn and «m siM'ils of Sohinum rftsfnifum. In the 
rlHnlty nf (*liattanrM)ga the animals are foimd <tn hard clay soils, and 1li«-y 
■w-in X** pH'fer the vit'inity of houst^s. living under bouses and «>ntl»nildings and 
in c:iv(*s made for storing vegetab]<*s ami other household supplies. Tbey seem 
to Ik* attracte<l by lanterns or other lights carritMl on darix nights. 

Mr. I«;turie. living in (*hattan(H>ga. lias a cave ba<'k of liis hardware store in 
vlilf'li a pair of kangamo rats had taken up their winter quarters. Mr ])uri-bas<Mi 
a iiiuple of IiusIm'Im of wheat to fet'il to bis iNtultry and itlaccd it In the cave. 
Siiine time later, when he wisli<Hl to iM'gin to use it. be found tliat it liad all 
Ui^t^'ipiN^zinNl. I«'jst .•*i)rlng he reni«>ved sinn«* boards wbi<'b iiniil tlie lnwi-r i»art 
'f tlie cave on the inside and f«»uinl all of tlw wheat ••arefully storeil away 
Miind till* lM»anls hy the kangaroo rat<. 

IKpodomys merriami Mearns. Merriam Kan^anM) Kat. 

TU'i^ little dull-colored kan^raroo rat of the foiir-t<ie(l irr<ui|) ran^^*'^ 
'»ver most of the extremely ari<l Lower Sonoran zone* of we>t<'rii 
Texas, except wheiv it pives place to tnnhhfuHs in the immediate val- 
tv of the Rio (irande. S|M»cimens from n<»ar l^an«rtrv and <» miles 
Outh of Marathon. Fort Sto<*kton, Tovahvale, IV<*os, Monahans, 
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Kent, and Sierra Blanca, Tex., and from Carlsbad and Tularosa, 
N. Mex., are almost typical tm'rnami^ differing slightly in duller and 
darker coloration, the oj)posite extreme from arnbiguu^. The cranial 
characters throughout the group are extremely uniform. 

The habitat of this species is mainly dry, half-barren mesas or 
open desert valleys, where the animals make their homes in l)aked 
and stony soil or less frequently in sandy patche.s. At Monalians j 
Cary found them only on the hard soil of the valley and never among j 
the sand (huies with Prrodlpua rtchardHoni,, though at Marathon, 
Kent, Stockton, and Sierra Hlanca they were caught in the same ; 
ground with PerodtpitH ordi Except in choice of higher, rougher 
ground they seem not to differ in habits from amhiguu^, 

Dipodomys merriami ambignns Merriam. El Paso Kangaroo Rat. 

This little four-toed kangaroo rat, differing from nierriami in its 
brighter, more golden color, seems to be of very loe^l distribution 
along the sandy bottom of the Rio Grande Valley from El Paso and 
Juarez south to Bo(|uillas in the (ireat Bend country. A series of 
specimens from Sierra Blanca is intermediate and can be referred : 
in part to this and in part to mcrriomL 

In the Rio (Jrande Valley it does not differ much in range or 
habits from PerodipitH ordu which it resembles so closely externally 
that specimens can not Ik> safely named without reference to the 
toes on the hind feet. In the flesh the two can be distinguished at a 
glance by the much slenderer feet and tail of the Dipodamys, On the 
sandy river bottoms just below El Paso, where I caught many speci- 
mens of the two genera on the same ground and sometimes at the 
same burrow, I could find no diffenmce in habits or local habitat. 

Their little burrows usually are under a bunch of mesquite, acacia* 
oi" ci'eosote bushes or cactus, evidently for the sake of protection 
from enemies, or in orch^r to g(^{ a little shade from the fierce heat 
of the sun's nivs. Often their burrows enter from several sides of 
the bunch of bushes or cactus, and converge toward a common cen- 
ter, where they apparently meet l>elow. Some of their doorways are 
usually dosed during the day, while others are left open. Like all 
the genus, tlu\v are strictly nocturnal and at night feed on the ripe 
seeds of various j)lants or carry them into the burrows to U* eaten at 
leisure. Often when caught in traps their cheek pouches aiv stuffed 
with seeds or with the rolled oats used for trap bait. Occasionally 
a bit of \rvv(}\\ leaf is found in the pockets, but I have scK»n only 
the fine whit(* P''h^ <^^ ^'^V^ seeds in their stomachs — no green folia^ 
or anything that would seem to furnish moisture. 

Erethizon ( epixanthum ? ) Brandt. Yellow-haired Porcupine. 

The only specimen of i)orcupine 1 have st»en from Texas was i 
77 r stuff 0(1 skin and a fragmeut v^i Au\\\ \wv>\\^V voa at Tascosa in 
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1.>!K> l>y a ranchman who had killed the animal there the previous 
Tear. At Alpine in 1000 the ranchmen told me that porcupines 
*en» <K'ca>ionallv found there, and in th(» Davis Mountains in 11K)1 
[ fduiid a hushel of their unmistakable si^ns in a cavity under the 
rDek>, wheiv a i>on»uj)ine had evidently lived for a ^^(kmI part of the 
pivi'ioiis winter. As the Finlevs, who have lived for many years 
in the Davis Mountains, had never s(hmi nor heard of thest» animals, 
:hev are evident Iv not common then*. 

Lepas merriami Mearns. HIack-naped Jack Kahhit. 

The l»lark-iiajH»d jack rabbits are common over southern Texas, 
fniin Iin»wn>ville north to the mouth of the Devils Kiver, Fort 
Clark, and Sjin Antonio, and east to Cuero, Port Lavaca, and Mata- 
pinla. They (M'cur with tcrinitus in tin* eastern j)art of their ran^e 
lod !iiw»t or overlap its ranp» in the Devils River country. 

In April, 1000, I found them common all the way from Corpus 
Chri>ti to Hrownsville, lH>th on the prairies aiul in the mesijuite and 
duimmil : and in April of the previous year, lH»tw«»en Victoiia and 
Port I^ivaca. I counted from the train six that were so clos<» that the 
blark iiK'ks shriwed c<mspicuously and served to <listin^uish them from 
fe^ioituM, which also was schmi alon«r the road. In F(»bruarv, 1S04, 
Luring reporte<I them as common from Alice to nrownsville, as many 
IS ten IxMii^ siMMi in a bunch. In Mai'cli, 1000, OlMM'holstM* I'cported 
lhenia< numerous on the Thomas ranch, near Port Lavaca, inhabiting 
chietly the oihmi prairie, where they found covei* un<ler tall bunches of 
gna^ In April and May of th<* same year lu' report etl them at 
0'Connor|M)rt as only fairly conunon and v«»rv wild: at HtM'ville as 
common, living principally on tin* prairie and in the more o)mmi 
irm.N in the cha[)aiTal ; in the inunediat(> vicinity of town a> very 
wil<l, but farther away, where not oft<*n hunted, as much les> m>; at 
Stn Die^o as abundant in the more o])en portions of the cliapari'al: 
It Ijsireilo as abundant all throu<rh the cha])arral: at Cotulla as 
ibundaiit in the chaparral and very tame, ap])arently livin<r 
in the thi<'k brush, aIthou/;h late in the aftern(N)n frec|uentin^ 
the more ojxmi, grassy places, when' >onH'iime> a> many as >ix or 
ttjfht wcni .setMi to^»ther: at I'valde a^ abundant and very tame, 
inhabiting the inoiv o|M'n part> of ilie chaparral, ])arlirnlarly tin* 
iTva lietW(*<Mi town and the ba>e of the hills to the northward: and at 
Rock S[>rings as common on ^ouh' of the more open aica^. On May 
^ and 'U), I!>08, (iaut collectetl an old male ah<I a J \vcck>>-old 
Foung one near I VI Kio, where he founil jack rabbits M*arce, altliou;rh 
iipv were said to have bet»n \«'rv num<*i'on> a >liort time previous. 
^nlv one other individual was M'en in thre*' w<'<*k>. although <*onsid- 
Table time was devoted to hunting for them. Lloyd n'jxirttMl 
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them, in 1891, as common on Padre Island and as generally found 
crouched in the short grass on the oj>en sand. 

Over most of their range the black-naped jack rabbits are suffi- 
ciently numerous to do considerable damage on farms and trade 
gardens, as they are fond of many cultivated plants. At I^redo, 
in April, Oberholser reported that a field of cantaloupes with vines 
G inches high was entirely ruined by them, and a similar field of 
watermelons was extensively damaged. As raising early vegetables 
and fruits has l)ecome an important industry in southern Texas, the 
abundance of the rabbits is a serious matter. Their consumption - 
of range grasses in a region that is mainly devoted to stock raising 
is also a matter of considerable importance. 

In general characters this species does not differ much from fftw- 
«/i?/.v, but in life the difference appears much greater than when 
sjx^cimens are compared. As the rabbit sits up at a distance or, with 
ears erect, runs across the prairie, the black nape contrasts sharply 
with the snowy, white backs of the. ears, and the black tail and rump 
strij)e with the almost white hams and flanks. Near Cuero one 
jumped from beneath a low^ mesquite bush close to me and, after a 
few long leaps that were like flashlights of black and white, suddenly 
stopped and crouched, lowering the dull gray ears until their white 
surface rested on and whollv concealed the black neck: the tail was 
curled up till its black upper surface concealed the black rump stripe 
and left only the gray lower sides exposed, while at the same time the 
white hams and flanks close to the ground served to cut out shadow 
and obliterate form, so that the whole animal was transformed into 
ti ])art of the great prairie. 

This same rabbit, now made into a specimen, does not seem very 
different from teuuanuH^ except when the eai*s are raised to show th» 
black utM'k; but alive and running, its specific characters might have 
l)e(»n r(»c()gnize(l at a distance of 40 rods. 

Lepus texianus Waterhouse." Texas Jack Rabbit. 

Lcpus IcvianuH (fvlHcm* Moarns, Troo. V. S. Xat. Mus.. XVI 1 1, p. 5(52, I89fi- 
Tyix' from Fort ITnncock, Tox. 

The jack rabbits, (»x(vpt from extreme northern and southern 
T(\xas, can he referred to this form with gray or whitish nap* and 

" 1 find 110 jxrounds wlmtovor for following Doctor Mearus (Bill. Am. Mus. 
N.Mt. Hist., II. J). 21H), ISiM)) and Doctor Allen (Hiil. Am. Mus. Xat. Hist.. VI, !^ 
.".47, ISJM) in n'strictinf? the name tc.r'uiuux to the Arizona jack rahhit. In Wnter- 
honse's orijrinal description ( Xatnral History of the Mannnalia, II. p. VM, IH4S) 
the only re.il chararters mentioned which distinirnish the Texas and the Ariw»n< 
f(»rms are in the fifth and sixth lines of the description on pape 130, "throat 
:)n<l ahd(»men white; haunches and outer surface of legs gray: tarsus nearly 
white" — all of which ai)plies to the Texas animal rather than to the Arizona 
fttnn. The measurements, while evldeutly from a mounted si)eeimeii and of "•' 
-enl value, Inclieate the slightly smuWcT sVv.^ v>t V\\^ 'Y^iL^ka Iwm. 
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they were numerous, and in places where no rain had fallen that 
year and the vegetation was scant and dried up the jack rabbits had 
seconded the prairie dogs in eating the bark from the small mes- 
quite bushes, from Opuntia arhoreHcens^ and a large part of the 
fleshy pads of Opuntia engelmayinu 

The food of the jack rabbit consists mainly of grass and green 
vegetation, of which growing grain of all kinds, clover, and alfalfa 
are especial favorites. It has been estimated that five jack rabbits 
eat as much grass as one sheej>." Allowing one rabbit to tlie acre, 
which surely would not be overestimating their maximum abundance, 
the rabbits on a 1,000-acre ranch would consume as much grass as 
200 sheep. That the rabbits are a serious drain on the grass supply 
of the stock range, especially in the more arid parts of the State, can 
not l>e denied. It is a question if they are not even more inju- 
rious than the prairie dog, as they cover about twice the area in 
the State that the prairie dog does, and instead of l)eing in colonies 
and keeping to a definite locality they travel about freely, seeking cul- 
tivated fields, meadows, gardens, orchards, and the lx»st pastures. 
They are as independent of water supply as any of the desi^rt mam- 
mals, and in many of the valleys must go for months without water 
save what is obtained from their food. 

For })rotecti()n from their enemies the jack rabbits depend on pro- 
tective coloration, the keenness of their ears and eyes, and the length 
of their legs, and all they ask of a coyote is a fair start and an open 
field. A greyhound will pick up one on a straight run, however, and 
foxhounds will often tire them out if there is moisture enough for 
good tracking. Coyotes, foxes, and wild cats catch them apparently 
with a (jiiick bound in brushy places, leaving only patches of scat- 
1(M(m1 fnr and a few tracks to nuirk the spot next morning. Hawks, 
owls, and eagles prey extensively upon them. Their lx)nes were 
among the conunonest of those scattered over the ground under a 
oreat horned owTs n(»st on a cliff at the edge of the Davis Mountains 
jind under a golden eagle's nest on a cliff near Marathon. 

During the morning and evening hours jack rabbits may be seen 
l()l)ing along the trails to their feeding grounds, nibbling grass on the 
green |)atehes, standing with (»ars erect, (m the qvi virt\ or scurrying 
in ahum from real or fancied enenii(»s. In the twilight they Ixn'onie 
almost invisible, and their highly protective coloration j)rol)al)ly 
serves (hem belter bv night than bv dav, as thev are then most active. 
Dnrinir nioM of the (lav ihev sit in their forms, or merelv crouch c1(H' 
to the gronnd under the edge of a bnsh or weed, or even in the open 
withont other j)roteetion than tlu* blending of their gray coats with 

'i'.J.H-k Unhhits of the rniteil States,* hy T. S. Palmer. BIoloRieal Snrv«'y. 
So. S. IK :UK 1S!>7. 
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e gray desert vegetation. AVhen they lx)un<l away from the bare 
wuiid or short grass close to your feet, the surprise* is greater than 
leii tliey start from under a fuzzy-topped weed, though in both 
ses th€»y may have l)eiMi in phiin view all the time. The only home 
fV ean elaim for themscdves and their young is the form, a slight 
pres<ion s4-ratehed in the ground, usually under the shady side of 
Imsh or wird. They can not endure the heat of the midday sun, 
d in hot weath<»r alwavs stH»k some shade*. I have never known one 
enter a l)urrow, though they eould easily go down badgi»r holes, 
le young are hidden in gi*ass and weeds until large enough to 
lape their enemies by running, an<l they are sueh exjH»rts at hiding 
at thev an» raivlv discovered. 

Extermination of jack rabbits, even if practicable, is not desira- 
p, as they have considerable value for game and f<M)d purpost»s, aside 
oni the interest and pleasure of maintaining a reasonable numl>er of 
ir native animals. When in g<KMl condition their flesh is excellent, 
oiigh usually not so tender as that of the (*ottontail or Belgian haiv. 
Im* ci>nmum prejudice against using them as food has Ihh'ii shown by 
r. T. S. Palmer to Ih» entiivlv without foundation." 

!pai texianus melanotis Mearns. Kansas Jack liabbit. 

Jack nd)bits fn>m Texline, Lipscomb, Canadian, Washburn, Hen- 
rtta, and Vernon, and apparently also an inunature s|HM'imen from 
iginaw, are almost typi<*al mrhtnofis. They are scarce over the 
niherii part of the Staked IMains, and I have seen but a single 
lecinien from that n»gi<m and only a few individuals in life. One 
en clos4» to the tniiii near Washburn SeptemlnT ±2, llKhi, had every 
»|K*anince of lx»ing the brown-back(*d mrhimtfls instead of the paler 
ty trj'Hiinis, A few others ivportril from Tascosa, Hereford, Wash- 
im. and (lainesville aiv probably nnlinitpfis, Mon» sjH'cimcns 
(HU eastern Texas mav show closer aflinitie^ with intlnnnfls than 
ith U',rhniHM^ as the few examined are to some extent intermediate 
tween the two forms. 

The hal>its of fnehutottH do not differ mu(*h from thost* of tr.rianuH, 
which it is the plains and ju-airie n»pres4Mitative. Instead of 
pending on low dc*st»rt bushes for >iuide and concealmeni, the for- 
pf usually hide in tall prairie gra*»s. whi<h habit may in -ome way 
count for their slightly shoiler ear> and >mall(>r audita! buihe and 
f browner coloration that constitute their prim'ij)al -ubspe<'ifir 
aracters. 

They are generally less numerous than tr.r'hiiuis or m* rridini^ and 
n.sec{iiently of h»ss s<»rious economic importance. They are also 
?er from parasites, an<l then^fore more aeceptal>le as game. 



'Hm* *Jaefc RntibttH an (:anl(^' in .Imk Kahldts of the riiit«^l Stat<*s. I»y T. S. 
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Lepus floridanus alacer Bangs. Bangs Cottontail. 

The cottontails of eastern Texas as far west as Port Lavaca and 
Gainesville are readily distinguished from forid<inuM by the sintll 
auditiil bulla*, and from chapniani by the darker colors, in U)th of 
which characters they agree with alacer describt^d by Out ram Bangs, 
from Stilwell, Ind. T. The darkest specimens are from extreme 
eastern Texas, but to the we.stward the transition into the lijrhter. 
grayer chapman i takes place mainly along the line where timl)er and 
thick grass prairie change to mesquite plains. 

The cottontails are conmion over practically all of eastern Texas, 
living in the densest timlx»r and brush patches, in the oi)en woods in 
i\w rich prairie grass, or al)out fields and buildings. \Mieiv there 
are no dogs to chaser them, their favorite home is under a house or 
other building. In the woods an old log, tree top, or brush heaj) usu- 
ally protects them, though they are often found crouchtnl in their 
forms under a bunch of briers, weeds, or bushes. On the prairie th^ 
often jump from under a tuft of overhanging grass and run to th€ 
nearest brush or weed patch for cover. They rarely find burn)ws t€ 
make use of and apparently never dig them. 

Nowhere have I found them more than moderately common or in 
any way a serious ])est. Their value as a food and game animal 
|)rol)al)ly compensates for what little mischief they do in cutting ofl 
young fruit and forest trees, and for the small amount of gniin and 
vegetables they injure in fields and gardens. If in placets they U»o«)m< 
troublesome, it is easy to thin them out by hunting them with (logs 
but usually the hawks and owls keep their numbers sufficient!? 
reduced. 

Lepus floridanus chapmani Allen. Chapman Cottontail. 

Lf'lius floridanus raniclunis MiUer. Proo. A(»n(l. Nat. S<'l. riiilii.. p. JWft 
Oct. ."i, \H\YX From Fort Clark, Tex. 
Ijrpus HiiniiVu'lninux MiUor. Proo. Hlol. Soe. WaHh., XV. p. SI. Apr. 2ii 
VMYl. From nrownsviUe. Tex. 

This small-eared cottontail rangc»s from Rockport, Brazos, Henri- 
etta, MolMM'tie, Canadian, and Lipscomb, we.stward to Stanton and 
Com>t(Hk, south to Brownsville in Texas, and across into Mexico- 
It is a small, ])ale-gray form of the fondanttM group, amply coveiwl 
l)y the name rhapmani^ given by Doctor Allen to Corpus Chrii^ 
specimens. It is (piite distinct from the long-eared cottontail [Lcp**^ 
ariiffna tninnr)^ with which it occurs at Stanton, Comstock, Del Rio. 
Fort Clark, and along a wide strip of country wheiv the rangi»s of 
tin* two overlap. It inhabits the semiarid mesquit*^ country of liower 
Sonoran zone and usually is abundant throughout its range. 

At C<irpus Christi, and thence U) Brownsville and Del Rio, these 
little rabbits live among the big bunches of prickly [x^ar and in the 
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(hickcts of nies(]uite and catsclaw, finding in the thorny cover the 
!4inM» pn>twtion that the wooil rats and many other nuunnials do, 
ami s«*niing to i^iore the presence of thorns in and ah>ng their trails. 
(hie of their favorite resorts for a niidchiv nap is in or among the big 
flat pads of a prickly j)ear, where they will stick to their form until 
fairlv forcetl out. In the still more dense and thornv thickets of 
ZhtjphtiM and Momexia pallida it is impossible to force them out. In 
tli»» evening an<l morning hours they may Ih» seen hopping around the 
iMlp»s \\i these thickets, whert* they are often comparatively tanus so 
nmfident are they of Inking able to dodge (juickly into a safe retreat. 
In the countrv alK)ut Kerrville, and westward to Devils River, thev 
an- K->. conunon. and usually are found in the oak thickets or among 
jiiiii|K*r> and s<tuI) oaks, but the countrv d(H*s not seem to suit tlnMu as 
well a^ tlie more ojxMi nu»s(|uite region farther north at Llano, when* 
they an» al>undant in the thickets of nies(|uite and ZhtjphuH, At 
Molieetie, Miami, and Li[)sc*omb, Howell found them inhabiting the 
lini>liv cnvk lN)ttonis, and at Canadian lx)th the brushv lK»ttoms and 
iIm* plum thickets over the sand hills. He savs thev were verv wihl. 
ami that none were seen on the open country where the long-eared 
milt ill' rangiMl. 

I have never found these rabbits nuiking use* of burrows or of open- 
injrs in the nn-ks. 

Like all the cottontails, thev are excellent f(M)d, and are usuallv 

fiH» from giul>s and other parasites. The young are especially deli- 

rion.s, and as white and tender as quail. Cimiplaints are rarely made 

of the harm they occasiomiUy do in orchards and gardens, as this 

^»ni> to l)e com|K»nsatcd by their value as game. 

lepus arizonae minor Mearns. Dest^rt Cottontail. 

The long-eared desert cotttmtail can be <listinguishe<l fnnn the 
^ort -eared rhapmanf by its much larger audital buihe with even 
lion* certainty than by its longer ears, and, as the two occur together 
H'er a \vi<le strt»tch of countrv, this distinction is important. It is 
the <'oninion cottontail of western Texas, and t'XtemN from Kl Paso 
ind along the Rio (irande east to Wichita Falls, Tebo. Colonido, 
*^an Angelo, Fort Clark, Cotulla, an<l San Diego, <outh to IJio (Irande 
c'itv, and north to Tascosa and Lip>comb. The eastern <Mlir,. of it> 
•anpe overlaps the western edge of the* range of fjuiitunini \\\ j)lace> 
Tor a distamv of a hundnMl uiiles or more, where the two oiTur 
•ommonly together. \Miih» distributed mainly over the arid Lower 
Sonoran zone, it ranges into Upper Sonoran in the Davis and (iuada- 
lupe Mountains and on the Stake<l Plains, but perhaps not farther 
than a rabbit woidd wander in a few warm months. 

Fnlike Lepun rhapmanK these (*ottontai1s are largtdy inhabitants 
of the plains and open country, caring Vitl\e ior eo\^t ^\\vi\v vWn ^:»x^. 
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find prairie dog or I»i«lper holes for safe retreats. They 
most conspicuous and abundant in a half-deserted prairie- 
in a barren valley, where they sit under a bnsh or weed until 
when they rush to the nearest burrow and disappear, or : 
haps, at the edge to see if they are pursued." Where the 
prairie-dog holes, badger holes arc usually common throuj 
range of this rabbit, and a large kangaroo rat burrow is ol 
use of in an emergency. Openings in and under rocks 
favorite retreats, and rabbits are usually common along 
of cliffs and in canyons and gulches where, besides the natur: 
among the rocks, they muke use of burrows where skunks an 




badger bole under d 



have dug out smaller rodents or made dens under big 
Dense tangles of brush and impenetrable cactus patcher- 
resorted Uv for cover, liut in)wherc within the range of ilie 
there anything more nesirly approaching real woods than 
nies([uilc and junipers, with the cxwiitiou of willows and col 
on some of the river l>oltonis, whicli llu^ cottontails seem 
Like jack rabbits, they s<t'm to fivl more st^cure in tile ojiei 
whei-e safety depends on keenness of sight and hearing and 
fool. 

"At T.lpsromb nml Cnnnilliiii, lEuwelt fnuiiil lliem inlinbltlnt; old 
bolen to HUcli an extent tliiU tliey wci'; i.!illwl by the rancbmeu " 
rabbits " or " dog rabbits." 
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Cranial characters, — Skull larger than in pinetis or holzneru with 
relatively narrower braincasef slightly larger bulla?, and conspicu- 
ously wider, more prominent post orbital processes. 

Mea»urernenfs, — Type specimen 9 ad.: Total length, 4G0; tail ver- 
tebra*, 55; hind foot, 104: ; ear from notch (measured dry), in. 
Average of 5 adults from western Texas: Total length, 458; tail ver 
tebra?, 59 ; hind foot, 103.6 ; ear from notch, 68. 

Skull of type, — Basal length, 60; nasals, 32; zygomatic breadth 
?Ax greatest breadth of braincase, 26.5; mastoid breadth, 25.5; jj^er 
orbital breadth, 19. 

Remarkn, — ^This large brush rabbit needs comparison only witl 
pinetin and holzneri^ from both of which it differs enough to fonr 
a goo<l subspecies, and from the range of which it is apj)aRMith 
entirely cut off by intervening valley country. From arizome and it 
sul)sjx^cies it is entirely distinct, differing widely in size and crania 
characters and occupying the same ground in the lower part of it* 
range. It is a Transition zone species, ranging from 6,000 to 8.00( 
feet in the Davis and Chisos mountains, rarely coming down the 
brushy slopes into Upper Sonoran zone. A specimen collected in 
midwinter in Pre^sidio County was in the Upper Sonoran zone near 
the edge of the Chinati Mountains, at about 4^00 feet, where it niav 
have wandered down along the brushy creek from a higher level. 

It lives in brushy and timbered country and makes runways 
through the thickets, which, when started, it follows at a lively si)e<J 
and with much noise. It is almost as large and heavy as the varying 
hare, and needs only to be seen or heard running to Ix^ distinguished 
from the light, slender minor, A\TiiIe many were seen or heard in 
the Davis and Chisos mountains, but few specimens were collected, 
owing to the difficulty of getting shots at them in the thickets. Thpy 
seem to be entirely free from grubs and other parasites and are fine 
eating. 

Lepus aquaticus Bachman. Swamp Kabbit. 

The swamp i-abbits from near the coast of southeastern Texas agree 
in general a])pearan('e with aquafictj.^, in referring them to which 
speci(»s I follow Doctor Allen, although more specimens from thij^ 
n^gion, as well as more of typical (tf/NftficffS^ are necessary to a lin!*^ 
decision. Specimens examined : Selkirk Island, Matagorda County. 
1; Bernard Creek (12 miles west of Columbia), 2; Austin Hayon 
(near Alvin), 1. OberholsiT reported them as connnon in the niol*i 
woods near Beaumont, and Ilollister found them ''exceedingly numer- 
ous at Sour Lake, especially about the wooded islands." Lloyd re- 
ported them from Selkirk Ishind at the mouth of the Colorado 
River and in the salt marshes near Matagorda. My own acquaint- 
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iiRv with the spcH'ios has Ihhmi in the Hi^ Thicket of Ilanlin OMinty, 
Tex., anrl in southern liouisiana, where they live in swamps, niai*shes, 
111(1 low brushy w<kk1s near the hayous, making; trails that often 
lead thnMi^h shallow water. They usually jump from un<ler old 
logs (ir tangles of briers and underl)rush and ^o dashing off with a 
lieavy thumping run, but usually with speed enough to esea|K» the 
il<ip< Fin»s an» said scmietimes to <lrive them out of the swamps 
iiid marshes by hundre<ls. In the Hi^ Thicket in I)eremb«»r, lt)04, 
llipy wen» esi)e<'ially abumlant und«»r the dens(» growth of palmettoes 
and tangle of viiM»s. At this s«»as<)n the ground was dry, but the 
quantity of lar^» flattened |K»llets coveiin^ the tops of old lo^ sup- 
ppsted that durin/jT wet weather the rabbits spent much of their time 
(Ni the lop^. 

IjHte in the following March (iaut found them alnnidant in this 
ppfnon (hiring hi^h water, and was informed by Mike (Jriffin, a 
hunter living on lilack ('r(»t»k, that they weiv p-eat swinnners, and 
when chas4»d by the <lo/rs woidd invariably swim back and fortli 
•CTijss the cnM»ks. One female examined contained five embryos and 
two others were nui-sin|r youn^. 

Icpni aquaticus attwateri Allen. Attwater Swam]) Rabl)it. 

Swamp rabbits an» common alon^ the streams of eastern Texas 
is far west as Pod I^sivaca. San Antonio, Austin, aiul (laMiesville. 
'Specimens from Kichniond, Antioch, Joa<]uin, Troup, and (laint's- 
rille an» lar^» and fzvwy like typical ntfinitrri^ and can lie refern'd to 
Oothinp els<». They aiv n»ported as connnon in tiie swamps or bottom 
Unds at Ailhur, Texarkana, Jeff<»rson, Waskom, K(K*kland, Hren- 
ham. ami near Kl^in. Those ivported from Couhk* and Jas|H»r are 
pniiml>iy nean»r to iupiaftnis. 

In habits tlM^» rabbits are similar to a^juaftfits, living in the tim- 
bprnl liottom lands alon/; the rivers, often amon^ tiie palmettiM's. or 
in wpi. half-swampy plants in tli'» woods. On the Hrazo> lw>ttoms, 
riear Richmond, I found them und(*r old lo^s and bnisii in the deusi'st 
^(nmIs. and at Troup, Ijorin^ rep(»rted them a^ hidin<r in fallen tnM' 
lops or nn<ler i*oots of tnM»s and lirush piles in low, swamjn' places. 
H. P. Attwater savs: 

WInmi frightened fnaii tlieir liidinK pI.Ki's :iii<l fliast^l by do^s tliry tnko rf'fu}r<* 
In bidlow tn^eM and in hol<*s in (lu> riv<>r liliiffs. TIm> do^ s4'«mii to li.-iv<> ii)nn> 
^IBcuity in trnllinK tlieni than tlK'y do tlir cottontails ami Ja<-k ral»l»its. t1i<> 
*wam|i nd»l»itM <»ft4Mi eluding tlie liounds l>y talxini: to \vat<'r. I liav<> sim'h tluMii 
^upvenil (MH-aslons nwinindn}; an-oss tlu* rivor whilr tln' d«»'.rs wrn* Inintin^ fi>r 
tbtti on tiM' otiier Hide.« 
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Felis hippolestes aztecus Merriain. Mexican Cougar: Mountain Lion; 
Panther. 

The specimens of mountain lion from Texas available for deter- 
mination of the s|)ec*ies are few, and their status is unsatisfactory; but 
they indicate that at least the western part of the State is inhabited 
bv aztecHif. Two skulls of females from the Davis Mountains %xA 
one from Brownsville do not possess im|X)rtant specific characters, 
but thev and a flat skin from the Davis Mountains and one from near 
Boquillas agree with aztecuM more nearly than with any other spe- 
cies. A fine male seen in the San Pedro Park, at San Antonio, 
October HO, 1004, said to have come from I^ngtry, was in the light- 
gray coat of azterttx, and a nearly j^erfei't skull of an old male from 
20 miles north of Comstock shows the best-marked characters of thai 
species. 

In the rough and sparsely settled western part of the State moun- 
tain lions are still fairlv conmion in certain sections, where thev often 
lay a heavy tribute on colts, calves, and sheep. At Langtry Gant 
reported them in 1903 as " quite common a few years ago, but now 
scarce," and adds: " One was shot in a pastun» al)out half a mile from 
the station last winter, and an old hunter (Mr. E. B. Billings) at 
Samuels informs me that the stomach of one that he killed near 
Langtry a few yeai*s ago contained part of the foot of a raccoon and 
also some of the remains of a gniy fox/" Gaut rei>orted a few pan- 
thers in the Franklin Mountains the sjime vear, and said that he was 
shown a mule killed by one. The mule's neck showed deep gashes 
which had l)een cut by tiH^th and claws. I^arge numbers of colts were 
sjiid to l)e killed every year in these mountains by panthers. Nt-ar 
Oakville, Live Oak County. Mr. F. A. Ix)ckhart reported that a hone 
and two colts had In^en killed by a panther July 25, 1895, and thati 
hound was killed the next dav bv the same animal. 

The rough desert ranges, full of canyons, cliffs, and caves, are the 
favorite haunts of the panthers, and will be their last strongholds, 
not only l)ecaust^ of the advantagi^s they offer for foraging but because 
of the protiMtion they afford fnmi hounds and hunters. In the desert 
mountains just north of Van Horn in August, 1902, a j)anther aiul I 
were mutually surprisc^l at meeting in a narrow gidch, he evidently 
expecting a venison snpj)er, and L in my stnirch for rm-k s<]iiirrek 
discovering his big, round, y(»lh)w fa<*e In^tween the rocks above i 
ine. I drew my sight a little too line and caught the rock just under 
his chin with no more damage than to fill his eves with rwk du.^ ■ 
and cause a (juick retreat behind the crest of the ridge. I was scarcely 
more disappointed than was the ranchman in the next valley who* 
colts had IxHii (lisai)pearing at frecjuent intervals. In the D^X^ 
Mountains these cougars have been hunted with hounds until scarcei 
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the eastern part of tlie State to Ijouisiana and north to the Red River, 
is now extremely rare. Occasionally there is a re|>ort that one has 
lK»en killed, but in very few cases have the reports been substantiated 
by s|x^ciniens. A skin from the Brazos River, Texas, without a date, 
but entered in the National Museum Catalogue in 1853 and described 
in detail by Professor Baird in the Mexican Boundaiy Survey (Vol 
II, part 2, p. ()), seems to have disappeared. This spec'imen was 
obtained from J. M. Stanley, but no more definite locality was giver 
than ' Brazos River.' The following note from H. P. Attwater wa? 
j)ublished by Doctor Allen in his list of mammals of Aransas County 
Tex.** *' Caj>tain Bailey says he formerly owned a fine skin of i 
jaguar killed on the point of Live Oak Peninsula by J. J. Wealdei 
and A. Reeves in 1858, but has not heard of any in this neighlK)rhi)OC 
since.'" 

In reply to a request for detailed information relating to a mountec 
siHH'imen of a jaguar mentioned in a previous letter, Mr. H. P 
Attwater writes under date of June 4, 1904, as follows: 

SiiKt* writing I Imve been in San Antonio, and while there hunted up mf 
friend Mr. Franlv Toudouze. and from him obtained some information abcnA 
tlie jajniar referred to in ijrevitms eoninumieation. Mr. Frank Toudouze. who It 
now living in San Antonio, remembers the circumstances very weU, and tells m 
tliat tlie jaguar was killed by his brother, Henry Toudouze, and party of huuters. 
in 1870. about 10 miles south of Carrizo Springs, in Dimmit County, Tex. H« 
tells me that it was a male, and even at that time considered a rare animal ia 
that part of Texas. Mr. Henry T(mdouze died a few years ago, but I have heard 
him tell alMHit the killing of this particular animal many t!nK»s. as well «« 
hearing, his father and brothers si>eak of it. When I came to Texas It wan in 
Mr. (lustave Tou<louze's (the old gentleman) collection, and he and I took it 
with other specimens to the New Orleans ExiK)sition in 1884. as a i)art of the 
T(»xas Natural History Exhibit of which we had charge. At the close of tl« 
New Orleans Exposition it was brought with our collection back to San Antonio 
:in<l subsiHiuently taken to Mexico by Mr. Frank Toudouze, who tells me thath* 
sold it with the rest of the collection to the officials of the State Must»uui «t 
Saltillo. State of Coahuiia, and he says he has no doubt that the siKX'iiuea I* 
still there. 

In IDOiJ OlK'rholser heard of a ja^iar that was killed south of' 
Jasi)(»r a few years before, and also obtained reports of the foruiffj 
occurrence of the s])e('ies alon^ tlie Neches River near Beaumont and 
in the timber south of Conroe. There have lx»en several reports fmn* 
(lirt'erent sources of one killed near the mouth of the Pecos in ISSIi.or 
n(»ar that date, and in 11)01 OberholscM* ^ot a record of one kill'**' 
south of Comstock '' some years a<2:o,'" but without a deiinito date. 
Al Camj) \''er(lc, Cary was told by a Mr. Bonnell of a jaguar kill^ 
in ISSO at the head sj)rings of the Nueces River, but this may ha^^ 
l)een the Toudouze specimen from Carrizo Springs. 

a Bui. Am. Mws. >i\vV, \V\s\., W, \^, 1894 
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The skin and skull of a fine old male jaguar killed near Center 
City. Mills County, Tex., Septemlier 3, liM):^ through the efforts of 
Mr. II. P. Attwater, the enthusiastic naturalist of Houston, Tex., have 
Iwii sivunnl and safely lodgeil in the National MusiMun. Through 
the nuirte^y of Mr. Gerrit S. Miller, jr., assistant curator of niainnials 
in the U. S. National Museum, the correspondence relating to the 
npture of the animal and the securing of the skin and skull for the 
niiis4'uni has lKH.»n placed at my disposal. The following extracts 
fnmi this <*orresj)ondence are of sj^ecial interest. 

In a letter of March 21, 1J)04, Mr. Attwater wrote to Mr. Miller: 

L'isc faU I heard that a Jn^nr had l>oon kiUcxl near Cioldthwaitc. in MiUs 
<*ouiity. north at the (Ndonido Uiver, in west central Texas, and wmte to par- 
iifim in that s«M*tioii for partieuhirs, Imt with jNMir satisfaction, so made up my 
uiIimI ti» Hit t!ien» the ttrst opiM>rtunitj- for tlie i)uriH>se of jrettin^ at tlie facts. I 
was Ml iiMicIi en^rji^reil with my worl\ tliat I was unal)ie to s]»ar(* time to do tliis 
DDtil several wet»ks mko, hut I nm jrlad to sjiy tliat I am now ahle to re|M)rt very 
Ratisfjictory n>siiltR. and that I fotuid the skull and hide still there, also ordennl 
ribfto^raphs < fn>ni the ne^tivo taken at tlu^ time), which have just come to 
haml. I take pleasure In wMuUnK .vou one with this letter, and later on will 
"nitl you full parth'uhirs, with date of killing, etc.. the most imiK>i*tant of which 
I aliviuly have. 



In rrnranl tt» the klUhiK of the Jaf^uar. I underst(MNl from Mr. Ihalson. who 
'(kinn«Nl him. and fn>m othei's. that they found it ac<'identai1y. an<I that tliey 
K'en- liuntin}? wildmtH at the time they ran across him. I was told while I 
I'm* there that another Ja^niar had Imhmi reiNirti^l in the same hM'ality after tliis 
»iie was kilh^l. and It waH kup|K>s<m1 that there was a pair of them, iait as far as 
( cviulil tlnil out nothing had Imh'U heard or st^Mi of tlie (dher <»ne ff»r some time 
r*Mt, • • • In rejrnrd to how tlit* Jaguar <-anie there, my idea is tliat it 
<tr:iy*-4l ttiere prohnhly with itH mate from tlit* Kio <iran<le r<'^ion, wliicli it (iiuld 
rmsily have done hy the nmte IndicattMl on tlie ini'losi^l map. 'riie i-haract<*r of 
llip (iiuntry all nhmK this route from the Ui<» (;ran<le to .Mills County is similar 
Niid n<»t thickly inhahlte<l. and I am InclintMl to iliinU tii<' animal made its way 
np tlw San Satia River and across the <'o1ora<lo into Mills County. I took par- 
ticular note of the (-(nnitry anmnd <2ol<ltliwaite and in that \mi'\ wImtc the 
aiiiiiiid was kille^l It Is rou^h with rocky rid;;es which tlu'y call * mountains.' 
nnuiinK panillel with the cns'ks and rivers, with uneven valley lands tn'twecn 
tkentn^uns and X\w mountains. There is no tall timlKT. hut the entire <-ountry 
^KnivenNl with a thick hmsh or chnparral. naisistin;; cliicily of sliin oak tiiickets 
kniiwn as the * shlnnery/ also sumac thickets and S]»anisli onk cIumiK with live 
*ink tnt*s scatten*«l auiouK them. On th«' li»wer Mats there arc i-imsidcrahle 
'iN-wiulte tnH»s. 

Liter Mr. Attwater wrote as follows: 

I wnd you !»y expresH l»ox «*ontaiiiin;; tlM» skin an«l skull of Jatniar. • • • 
^i'ts Julia Kem|), tlu* photographer in <:old(hwait(*. very kimlly pnaiiistsi ti» 
^rite to tlie partUnt \v1m> kille<l the animal to ^et the data and other parlicu- 
I»N for niP. I herewith Inclose you the (Pirn's! MHideiio'. to;;ether with a lett«'r 
"In* Meat, recelvetl from Iluuier Hrown. one of the iMirth^s in the ** llf^ht.*' 
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The following letter from Homer Brown was addressed to Miss 
Julia Kemp, March 20, 1904: 

Yours of 15111 at hand. In regard to the jaguar, we killed him Thursday 
I'ight. Septeiiihor .*». I will give some of the particulars. Henry Morris caineto 
go hunting with me that night. I had a Imy staying with me by the name of 
Johnnie Walton. We three took supi)er at my home and then stjirted for the 
mountains, Similes southwest of Center City, where we started the jaguar jist 
at dark. We ran him about 3 miles and treed him in a small Spanish otL 
1 shot him in the body with a Colt .45. He fell out of the tree and the houndi 
ran him alK)ut half a mile and bayed him. I stayed with him while Morris wpnt 
to Center City after guns and ammunition. In al)out an hour and a half he 
came back and brought several men with him, so then the fight commenced. 
We had to ride into the shinnery and drive him out, and we got him killed jost 
at 12 o'cloi'k that night. We commence<l the fight with ten hounds, but wbei 
we got him killed there were three dogs with him, and one of them wounded, 
lie Ivilled one dog and very nearly killed several others. He got liold of Bill 
Morris's horse and bit it so bad it died from the wounds. • ♦ • The meo 
in tlie chase were tln*ee of the house boj's. Al and Joe Tangford. George Morrii, 
Bill Morris. Thad Carter, Claud Scott, Henry Morris. Johnnie Walton, and 
myself. The jaguar measured 0^ feet from tip to tip. 30 inches around chert, 
20 inclK>s around head. 21 inches around forearm, inches across the bottom 
of foot ; weight, 140 ])ounds. 

Felis pardalis limitis Mcarns. Ocelot ; I^eopard Cat. 

Frlis pardalis Baird, Mamm. N. Am., 87, 1857 (in part). 

Fclifi limitiff Mearns, Proc. Biol. Soc. Washington, XIV, p. 140, 1901. 

The (K*elots are still found in brushy or timbered country over south- 
ern Texas, as far north as Rock Springs and Kerrville, and up the 
P(»cos Valley to the region of Fort Lancaster. One killed near the 
Alamo (le Cesarae Ranch, in Brewster County, l)etween Marfa and 
Terlingua, in 1003, was reported by Mr. G. K. Gilbert, and later its 
beautiful light-gray skin was purchased from Mrs. M. A. Bishop, of 
Valentine. This seems to be the westernmost record for the State. 
Farth(»r east ocelots are still reported as yery rare about Beaumont 
and Jasper, near the eastern line of the State, and farther north, near 
Waskom and Long Lake. Pearly records carried their range acros' 
into Louisiana and Arkansas, but it is doubtful if at the present tiin«' 
they are to be found in the United States beyond the limits of Tcxa^ 
Most of the records are from hunters, ranchmen, or residents of the 
country, who know the animal by the name of ocelot or leopard cat. 
or describe it as a long-tailed, spotted cat the size of the lynx. 1" 
11)0*2 at Sour I^ake Ilollister rej)orted *' seyeral so-called leopard nit*^ 
killed near there.'' and says: '* They are described as about the si^^' 
of tlie wildcat but of a ditierent build, sj)otted and with a long tail- 
Near Beauuiont Oberholscr reported them as occasionally killed m 
the woods along the Neches River. In Kerr County Mr. Mooiv, tin' 
sheriff, told me that he saw a beautiful skin of a large, long-taiW« 
spotted cut that was killed 10 uvVVes so\\VV\ vii Iveurville the latter p«r^ 
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reveals no constant difference in cranial or external diaracters other 
than color. The <trikin^ coincidence of range and similarity of 
habits. a< well as structure, of the red and gray cats strengthen the 
evidence tending to show that these supposedly distinct species pre- 
sent only another ca^e of dichromatism. comparable to the black and 
cinnamon bear and the red and gray phases of the screech owl. A 
wide range of individual variation in size, shades of color, and in 
cranial characters L> shown in the series of specimens examined. The 
type skull of aptir-he shows the widest departure in characters, and 
especially in dwarfed size: but as the animal was captured when very 
young and kept in confinement throughout the rest of its life with- 
out becoming? whollv domesticated, this mav account for abnormal 
development. 

Owing to lack of enough Central and South American specimens 
to show the relationship of ea<-omifIL through the several intervening 
fonns, with typical yaffonarotindi and eyra. it seems best for the pres- 
ent to treat this northerimiost and relatively light-colored form as a 
species. When the relationships of the group are fully worked out it 
will doubt loss stand as a subspecies of yagouaroundi. 

The Biological Survey collection contains four specimens of the 
gray and one of the reil c*at from Brownsville, collected by F. B. 
Armstrong in ISOl and 1S*>2, and a young one of the gray form col- 
lected by Lloyd. August 9, 1801. Tliis quarter-grown young was 
reported as one of a litter of four cauglit by a lx>y and a dog in a 
' resaca ' near Brown>ville. Lloyd also reported seeing one fresh and 
several drv hides of the ot-jiv cat in Brownsville, and mentioned two 
** ancient niounteil sjXH'imens "of the red cat in Armstrong's collection 
there, but did not say where they originally came from. Sin(*e then 
Armstrong has sent to the National Zoological Park at Washington 
four of the red and two of the gniy cats alive from the Lower Rio 
Grande n^gion. 

In a letter from Brownsville to Dr. Frank Baker, superintendent 
of the National Z<K)logical Park, Armstrong writes: 

Eyni aiKl yajaianiiuli cats inhabit the densest thickets where the timber 
(niesqiiito) is not vor>* lii;rli. bnt tlie nndorbnish — catsolaw and ^anjencH- Is 
von- tliiflv and iiniH*nctral»io for any larst^-sized animal. Their focnl is inioe. 
rats, liirds, aiul r:il»i)its. 'I^hmf slender Inxlies and ajrile movements enal)le tiiem 
to captnre tlieir prey in tlie tiiiclvest of plae<»s. Tliey eliml) tret*s. as I have shot 
tlieni ont of tr(»es at niiriit hy ' sliininir tlieir eyt»s * while deer hnntin^. I oip* 
tnre tlieni l»y Imo'iii^ traps at intervals abrnj: the trails that mn through tlK»se 
thlelx places. I <lon't think th«\v have any rejnilar time for breeding, as 1 have 
seen yomijr in lM»th sniinncM* and winter, l)orn |>n)bably in Anjnist and March. 
They move anmnd a iuhmX deal in daytime, as I have often seen them comedown 
to a iKMid to drink at midday, and i)ften stM» them dart through the bnwh in 
daytime. They are exceetlinjjiy hard to tam«\ Their habitat Is from the Ri® 
firniido, 40 mllea north of here, as tar as T\i\\\vkM, Mexico. Beyond that I don't 
know. 
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A ' lon^-tailecl yellow lynx " reiwrted by John M. Prioiir from west 
of t'orpus Christ! in Deceml)er, 10O2, may have been this sjXH'ies. 
Mr. Priour thought it might be a partially albino ocelot. Appar- 
ently the same animal was seen there two yeai-s lx»fore by Dr. Adolph 
Huff, of San Antonio, who thought it might be a young panther. 

Ipa, mfns tezensis Allen. Texan Lynx. 

The large, <lark, and usually mueh spotted and lined lynx of 
M)iith('rn an<l eastern Texas ranges in I^ower Sonoran zone north to 
It lesi>t Montague and Cooke counties and west to Kinney County. 
An immature sj^vimen from i^jitioeh and three skulls and six skins 
fn>in Ilanlin and Lil)erty eoimties carry its range to near tlie eastern 
|nn of the State. More material may show that the form inhabits 
the \vh«»lf I-«ower Sonoran zone of Texas, including the Pecos and 
Rii) (iniiide vaUeys, and grades into haileyi or overlaps it in range 
in the Davis Moinitains country. It is common over southern and 
ttstern Tt»xas and especially abundant in the dens(» chaparral of cac- 
tus and niesrpiite along brushy stream lM)ttoms and in the timln^red 
pj|<-h«*s wheiv the lower arm of the Staked Plains Ijreaks (h)wn into 
ihe low <"ountry. and in the swamp country farther east. At Port 
Umca OImtIioIs^t re|K)rts: "The wihlcats are coimnon in places 
■»av from town where there is sufficient cover, such as liv(»-oak 
thirkets and the great rost» lunlges. In the thickets th<\v are not so 
fliffiridt to hunt, but in the hedgi^s they have almost impciu^trable 
^ver. and it is well-nigh impossible to n»ach them except i)v trap- 
ping." He says that at ()X\)nnorport " a g(H)d many wildcats inhabit 
Ae thicker part of the oak brush, where thev can Ih' hunted only with 
logs: " <»n Matagorda Island 'Mhey occur in the little chaparral that 
Tows on the island:*" and at Heeville 'Mh(*y an* <*ommon in the 
^•ns«»r [Mirtions of the chaparral, where specimens arc fnMpiently 
*i'unHl not far from town." From (^)rpus Christi to Urownsville 
i IIKN) wildcats were (H>nnnon along streams and in the chaparral, 
hen* their tracks wen* abundant in th<» <liisty trails and on the 
ludtly margins of stn^ims and jk)oIs, but where the cover was gen- 
ially t(K> dense and thorny to admit dogs or to allow any method of 
nnting ssive l)y traps or |)oison. TJoyd states in his report that 
hiiig the lower Kio Grande and in Cameron County " n»o-t of thi» 
iinrhmen will not allow the wihlcats to Im' killed for fear their 
unelies will 1m» overrun with w<mmI rats, mice, and rabl)it>." Not only 
I this region, but farther north and <'ast X\\\> fear \\x\> Immmi realized 
lanv timi^ in swarms of wcmxI rats. <*otton rats, and rabbits, but thi> 
i-rvic«*s of such pn»datory manmnils as wihlcats, foxes, and coyotes 
re not always n»cognized l>y the ranchmen. I have foinid this lynx 
cmimon at Uvalde. Devils Ifiver. Kt»rr (\>un<y, an<l farther east at 
leguin, but in no othor hn'tiUty so abundant as \u V\w Wv^'Wxw.VA vA 
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Liliertv and Hardin counties. Here its tracks were seen in everi 
muddy spot in roads and trails, and on damp .mornings the dogJ 
starteil one about a> >oon as they got into the thicket. The cat would 
rarelv tree, but u>uallv. rabbitlike, would rim round and round in a 
hmited circle in the thickest part of the swamp, depending on oiit- 
ruiming or dodging the dogs. Cat hunting is a favorite s|)ort in 
this region, and the hunters usually take stands in open spots and 
wait for the dc^ to drive the game within shot. In one case I shot 
the cat in front of the hounds as it passed me for the third time. It 
did not seem tireil or much alarmeil. but easily kept out of sight of 
the di^. 

The stomach of this individual was full of venison that had not 
l)een j)erfectly fresh when eaten, probably from a deer that had been 
wounileil bv some hunters a week before- The hunter witli me said 
he had examineil the stomach of one not long before that was full ol 
wooil rats, and Gaut found wood rats in the stomach of one examined 
at Sour I^ke. The food of this, like other species of lynx, conjdsts 
mainly of nxlents, rabbits, wood rats, ground squirrels, gophers, and 
mice, with a few birds, and cxrasionally some poultry. Tliere are a 
few complaints of their killing sheep, young goats, and pigs. 

Lynx baileyi Merriam. Plateau Wildcat. 

The lynx of the mountains and Staked Plains regions of westen 
Texas, as shown by s|XH*iniens from the Davis Mountains, and fron 
near Alj)ine and Van Horn, and flat skins from Stanton and Odessa 
is indistinguishable fnmi hatleifL which seems to occupy at least tli< 
T'pix»r Sonoran zone of Texas. An immature specimen from Pn' 
sidio Countv, a flat skin from the east base of the Chisos Mountain^ 
and a flat skin Ial)eled El Paso [?J, are referred somewhat doubt- 
fully to this s|XHMes, but goml material from the Rio Grande Valley 
may change this decision. 

The country occupied by this plateau wildcat is mainly oj>en, arid* 
and rockv. Canyons. <rulches, and cliflFs are its favorite haunts anu 
hunting grounds, while caves and clefts in the rocks furnish den?? 
and safe retreats from which hunting excursions are nnide into lb<* 
valleys and even to the edge of the i)lains. Fi^esh tracks are fr^*^ 
(jncntly s(hmi wIkmv the cats have followed the lines of the cliffs, onfl 
along narrow shelves of ro<*k from one wcx>d rat's den to another, or 
walked noiselessly in the dust under and around the gi*eat IxiwK^"-^ 
juid broken tains at the base of a cliff where the cottontails hi<l«*- 
Most of the wildcat's hunting is done at night, but occasionally ont'i> 
snrprisiMl at midday crossing a valley to another cliff or found towani 
evening g<»tting an early suj)per. One shot among the roi*ks near 
\]puw just before sundown had already caught and eaten a wood rat. 
hich /liude a good beg'mmng ior w \\\vi^\. Qw ^^ VkR»A of Onion 
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colored • loafer ' of the plains to the north. At Comstock, where 
>peciai bounties are paid by sheep owners for the coyote and the com- 
mon red wolf, the ' loafer ' Is unknown. A si^ecimen killed 20 miles 
north of there on the higher plains in 1901 excited especial conimoit 
and rairied the question whether or not the range of the gray wolf is 
being extended southward. 

The^^ wolves are most abundant in and about the Davis and 
(luadalui^e mountains and over the Staked Plains and open oouniiy 
east of the Pecos River. WTiether thev are i-esidents in the Pecos 
Valley or merely wanderers between the plains and the mountaimi 
is not easily detemiineiL but I have no record of their breeding in 
the low part of the valley, while they are known to breed conimonlj| 
in the high coinitrA' on both sides. The present abundance of thi 
sj)ecies in any given place is not easily determined, as inferences an 
mainlv drawn from the numbers killed, rather than the numbers left 
alive. Personally I have known of six or eight that were killed is 
1!H)1 and ll^O^i in the Davis Mountains, and a few in the Guadalnp^ 
Mountains and on the Staked Plains that were poisoned or dug out 
of their burrows. AMiile my own observations have been limited, 
they aid in determining the accuracy of numerous other reporta 
from resident hunters and ranchmen. These reports indicate thai 
tiie wolves an* not de(*reasing in numbers rapidly, if at all, in spite 
of those* killed by i^anchmen and by professional wolf huntei-s. ()n 
many of the largi» ninches a sixK'ial bounty of $10, $20, or sometimes 
$50, is paid for every wolf killeil. Several smaller i-anches often 
combine to otTer a large lx)unty in addition to that paid by th< 
county, so that wolf hunting becomes a profitable business. In sucli 
castas there is a strong temptation for the hunters to save the brwMling 
females and dig out the young each year for the bounty, thus making 
their business not only profitable but permanent. The huntei^s also 
bring wolves from a distance to the ranch paying the highest IwuiitT. 
Tlie bounty system offers dangerous temptations and has never 
proved effectual or oven highly l)eneficial over any large area.* 

To j)r()t(»<t thomsi^lves from fraud and their stock from wolves 
many of the large ranch ownei^s employ wolf hunters by the montk 
and j)ay tluMu well to keep the wolves and other noxious aniimk 
from their range. On the whole, when skilled hunters can be pro- 
cured, this seems hv far the most economical and satisfactorv niethcHl 

When ()pj)()rtunity offers, the ' loafer ' not only kills sheep but often 
kills a large nunilM'r, apparently for the pleasure of killing. His 
regular and most si^rious depredations, however, are on the scattereJ 

" KxttMiniimtloii of XoxioiiH Animals by Itoiuities, T. S. Palmer. Yearlwok 
r. S. lH»i>nrtmeat of Agriculture. 181K>, p. 55. 
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Tariaticic in <«ior. ai>i rij'yw that caIt a mmoritT of the individuals 
an^ iHitirelT t«ladL P^iErsanablT they all are 4»f the same speciei 
ApfttPHitlT tfcier*- ir^ ijc4 ^-xtant a Texa^ ^kiIl or 4nill of this wolf U 
ihfjiw whecfaer C4r En:* it i- the sazoe ?f)eck^ a> the one in Florida, and it 
L- grtaiW to ht hcfi^d that ?pecioKfi> mill dn«] their way to tin 
XatioDal 31 osram ijieforv the :-peeie^ becomes entirely extinct. 

Anduhon. whc* had loon^ experience with the>e wolves in their will 
5tate and original al.tGn*iai>.>* than any naturalir^ will ever have agail, 
coDsiiiered the Mack w.ilf of €4r<em Texa.-iw I>Hii>iana. southern Mi» 
soori. Kentucky. Xorth C*n:Jina. and Florida as one species, anl 
carefully di?tingmshe«l it frwn the "*red wolf"* of southern Texi 
and the white or gray wolf of the plain>-* 

Caus nfas Aud. and Bach. Texan Red Wolf. 

Since hi> wi^rk c»n the covotes in 1>!^7. Doctor Merriam has madl 
special effort to procure specimens of the large c«\vote or small woB 
of iouthem Texas. As a result there are at the present lime fourteel 
skulls and four skins of this wolf in the Survey collection froo 
Columbus, Corpus Christi. O'Connorport, Port I^vaca. Kerr Coun^i 
Edwards County, and I^reilo. in addition to two skulls in the 
National Museum, one from Fort Richardson, Jack County, Tex^ 
and one from Matamoras, Mexico. Based on these specimens and tin 
field reports of the Biological Survey a definite range can be as- 
signefl the >pecies. c-overing the whole of southern Texas north totlia 
mouth of the Peco> and the mouth of the Colorado, and still farthae 
north along the strip of mesquite ct>untrv east of the plains, approxi- 
mately covering the semiari<l part of the Ix)wor Sonoran zone. A! 
yet there are no sj)ecimens to show whether these wolves extend into 
thf more ari<l region west of tlie Pei»s. AVliile apparently nowhere 
overlapping the range of the largi»r, lighter-colore<i *lobo' or 
Moafer' of the plains, they take its place to the south and east M 
soon as the plains break down and the scrub oak and mesquitt 
countrv lx»gins. but their whole range is shareil with the covote. Th« 
ranchmen invariably <listingiiish l>etween them and coyotes, and 
with g(H>d reason, for the wolves kill young cattle, goats, and colts 
witli as much regularity as the coyotes kill sheep. AAliile paving • 
lK)unty of $1 or $*J for coyotes, tlie ranchmen usually pay $10 or ^X 
for red wolves. 

Canis nebracensis Merriam. Plains Covote. 

Five* coyote skulls from Canadian and three from Sherwood, Tex« 
nn<l three froui Clayton and two froui *^0 miles southeast of Carls- 
bad. X. M<»x.. agnH» with typical hrhnfrc/tsis skulls from Johnstown* 
Xebr. ; while a flat skin from ilonahans is as pale as the typo of 

aAuil and Bach.. Quad. N. \u\-, U, w- V.>*.v\^\ vva^lA^ 1851, 
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southern Texas and apparently eastward on strips of prairie as far 
as Gainesville and Richmond. There are vague reports of a smtU 
wolf occurring farther east on the coast prairie even to the border of 
Louisiana, but specimens are needed before these reports can be asso- 
ciated with definite species. East of the semiarid niesquite region 
coyotes are rare and probably mere stragglers. True to their name 
of prairie wolf, they do not enter the timbered country to any exteotf 
although at home in the scrub oak, juniper, mesquite, and chaparnd, 
as well as over the open prairies of the southern part of the St^tei 
In the extreme southern part of the State their range is slightly over- 
lapj>ed by that of the little microdon^ and ih the extreme westeni pait 
by that of meamm^ while specimens from the northern Pan Handle 
country and Staked Plains are nearer to nebrai^ensis. 

In spite of the enmity of man, in spite of traps, poison, gun, and 
dogs, the coyote over most of his old range fairly holds his owB^ 
Combining with the cunning and suspicion of the fox a speed and 
endurance that almost insureds his safety from ordinary hounds, ht 
has little to fear except an occasional long-range shot or the traps 
and poison of the. professional coyote hunter. 

On many of the large ranches men are employed by the month to; 
kill the coyotes, lobos, and panthers, and some of these* men hawj 
attained such skill as to be able almost to extirpate the coyotes o 
a considerable area. But the coyotes are wanderers, and while t 
soon gather where food is abundant and easily procured, they qui 
leave an inhospitable region for better hunting grounds. Ci\'il 
lion has little terror for them. I have heard them howling 
many of the little towns and ranchers, where they were attracted 
the smell of freshly killed beef or by carcasses that were fcr 
from fresh, and near a ranch corral have found manv dead covotol; 
poisoned at the carcass of a cow. After dark they show little fi 
of the ranch dogs, and sometimes seem even to invite a chase. W 
fact they not infrequently cross with the ranch dogs and produoB 
liyl)rids with erect ears and wolfish api)earan(re. I have seen several' 
of these hvbrids with characters that substantiate<l the statement 
that they were half coyote. At San Pedro Park, San Antonio, I wii 
shown a G-months-oId cross l)etw(H»n a coyote and shepherd dog, bred 
and l>orii in the zoo. Except for Ix^ing nearly black it had the gen- 
eral appearance of a coyote. It was kept chained in the open and 
was on friendly terms with the keeper. 

About our camps the coyotes on rare occasions are surprisingly 

familiar, coming close to the camp wagon, especially if there is fresh 

meat in it, though usually paying their visits after dark. Sometimtf 

the first man up in the morning gi»ts a glimpse of one sneaking away 

or on rnre occasions gets a good ^\\ol within easy. range. Except 
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iiing the breeding season, when they are very quiet, their frequent 
renades are our regular camp music. 

Within certain Umits the credit and debit sheets of the coyote are 
?]1 balanced. On the one hand, he kills many sheep and a few 
lats, some poultry, and considerable game. On the other hand, 
e bulk of his food the year roimd consists of rabbits, prairie dogs, 
ouiicl squirrels, gophers, wood rats, mice, and all the small rodents 
at come in his way. An unusual increase of jack rabbits in any 
^on is always followed by a corresponding influx of coj'otes, 
bich probably accounts in part for the often observed fact that 
; the years following their maximum abundance jack rabbits are 
niisiiallv scarce. 

At times the foo<l of the coyote consists largely of fruit, including 
lat of several species of cactus, juniper and forest iera Ix^rries, per- 
jnnions, and the sugary pods of mesquite; but in times of scarcity 

pi<Hre of rawhide garnished with a few horned toads, lizards, and 
(Hne horse manure suffices for a meal. 

laAii meamsi Merriam. Mearns Coyote. 

Four goo<l specimens, skins and skulls, of coyotes collected near 
£1 Paso late in February, 1903, by James H. Gaut are mearnf<i in 
lightly worn and faded pelage. One skull from near the Texas and 
Sew Mexico line, in Salt Valley, at the west bast* of the (luadalupe 
^fountains, a good skin and skull from the same valley a little far- 
ter north, several specimens from the edge of Tularosa Valley, 
liree old skulls from Sanderson, and two from Samuels, near th(» 
liouth of the Pecos, a skull from (irand P^alls, in the Pe^'os Valley, 
ind one from 30 miles southeast of Carlsbad, X. Mex., all Ix^long to 
iis slender, bright-colored desert form of the sniall-t<)oth(»(l <*o voles. 
Prom the locality 30 miles southeast of Carlsbad, with th<» skull of an 
sld male that is unmistakably inenrn-s't^ were collected two skulls of 
%ebnir^'/tjfh^ while from Sanderson and Salt Valley then' are skulls 
that I can refer onlv to texemin. 

There is not yet material enough to show whether tnrt/msi grades 
tnto mirrodon farther south or into rstor farther north, but it evi- 
dently overlaps the range of both nrhrnfi'ntiis an<l ff.nnsis. Nor are 
there any specimens from the Davis Mountain plateau to show what 
form or forms occur there. Cnnis nunrnsu so far as known, is Lower 
Sonoran in range. 

Coyotes are common throughout the extremely arid valleys of 
western Texas, including the Pecos and Rio (Irande valleys south to 
their junction. Distance from water seenili to have no effect on their 
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abundance, although in this region they can hardly find a spot 
more than an easy night's journey, 20 or 30 miles, from open water. 
We find their tracks along every road and trail, and often see one of 
the animals loping across the valley or watching us from a ridge, 
and frequently hear them from our evening camp fires. At El Paso 
in 1889 I jumped (me from under a creosote bush, where it was 
sleeping at midday, within rifle shot of the town, and at another time 
saw^ four together on the mesa half a mile out from the railroad 
station. At Fort Hancock Gordon Donald reported them in 1^ 
as very abundant, and said : " I heard them calling in the evenings, 
and the Mexicans had several young ones that they had caught in 
the vicinity. A ranchman told me that in the low foothills where 
his ranch was situated he saw two or three coyotes every day." 

Canis microdon Merriam. Small-toothed C!oyote. 

This little dark-colored coyote of the lower Rio Grande Valley 
overlaps the range of texensis in southern Texas. Specimens from 
Brownsville, Roma, and Alice show all that we know of its range in 
the State. These localities indicate that it is a chaparral rather than 
a prairie species, but there is nothing to prove that its habits are dif- 
ferent from those of texensis, 

Vulpes fnlvus (Desm.). Red Fox. 

Apparently the red foxes are not natives of Texas,*' but since 
their introdjction the}" are becoming locally common, especially over 
the eastern half of tlie State. Oberholser obtained reports of their 
occurrence at Texarkana, Jasper, and Austin; HoUister, at Antioch, 
Rockland, and Sour Lake; and Gary, from Kerr County and along 
Howard Creek and the Pecos River. The following extract from a 
letter from Mr. T. IL Brown to Mr. H. P. Attwater is, as Doctor 
Allen savs, a document of historic interest : ^ 

I was the lirst to introdiic-o * red foxes ' luto this part of the Stata Wo had 
oxchan^red our old-time native hounds, or, as they are usually eaUed, *I*^ 
lickers.' for the Walker do^rs from Kentucky, and the gray foxes proved them- 
s<»lves no match for tluve dojcs, only b(»inj? able to run from tweuty to forty-five 
minutes ahe<id of them. Ilavinjr the do^, it l)ecame necessary to get game tlwt 
would giv(» (h(»m a r<'si>eclal)le rac(». Accordingly, in 1891, I ini]H>rtcMl from 
Kentucky and Tennessee 10 hmI fox(»s an<l placeil them among the Bowiue 
brakes, about 4 miles above where it empties into the Brazos River. Tbey 
gradually scattered over a large area of cimntry. The next spring (1802) 1 
again brought in 2."> more reds from the older States, planting V.\ of them 
again among the T^os<iue brakes and 10 of them on White Rock Creek, on the east 
side of the Hrazos River. These foxes aiTordeil us some flue six>rt ; but thoy. too, 



«See And. & Rach., Quad. X. Am.. II, 271. lSr>l. 

6 Kxtract of letter from T. II. Brown, Waco, Tex., in Bui. Am. Mus. Nat Hist. 
YIU, p. 77, 18tW. 
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Uiwjia cneranc^deas Mitti Mcanis. Gray F<». 

iroewm H»ewr*mrfemlrm* Inrmai* MMnu^* rroc. C. 8. Nat Mum SI, 
.Unon- SbMt. Jsmair 13. ISBT. p. 2. 
The grxT fox is conmMn onr all tbe westom half of Texas, except 
on tbe opMi plains. It is malnlT an inhabitant of tbe timbered or 
bnisbr comitn-. lirinf in hc^ow trees or logs, but preferably il 
dens amoD^ ibe ro<l& It lacks tbe cunning and swiftness of the n4 
fox. Ls easily cao^t in tni|E. and qoicklr overtaten br the hound^ 
except where it can keep in dense cover. Often after a short no, 
and sometimes at the Yeir start, it trees or takes to its rock defl, 
where it is safe frun the d<^: but if no sucji protection offers then 




> Id trap. Langtr}'. Tex 



is little hope for the fox. Even orer rocks and in the brush I htn 
fven the hounds catch one in a 200-r«rd dash. With a good start, 



<■ Tlfe ori);innl Inliel op tbr type of I'rocnoit r. Iexm*i» reads ; " Rio BrSTo 
Sun ["c^lro. 1Si>l. A. Sobott." .\a i^ well known. Klo BraTO is sraonruMM 
with Kio llnindp. iiud .-it tbiit time ttie DptUs ttlrer was conunoDly known 
tlie S:m l'iiln>. i Sw Biilnl's Maniui.ils of N. ,\in., p. 713, nnd Pailflc R. B.- 
Ri'l't-. Vol. I. II, 11". Also «■<• iiuer^- after Eagle I'aaa In MamnialH, Sles. 
(larj- Suney. Vol. 11. \'t. 2. !■. 17.) This seems to iie<-essltute olinDRing tbo 01* 
liK-iillty of tcxrifi' from " iiejir Eniile Pass' to tbe Junction of the IHrils R\rt 
wltb the Ilio Grainle. whieli. however. Las do lnu>ortant bearing on tl»e vatldllf 
cf ilic s|iei-lfs. In iiiiiiiiariuB the tyi* of ffxcnxi* and other pjiei-lnien-i fnw 
i.i'ar Ibe numlb nf iK-vils ItivtT, Painted t'liTes. LnngtiT. San Dlt^n. and H« 
Diivls Mouiitairis. Iti wwteni Texa;*. with tbe tji* of ncnlli and with speclcwM 
fnitn all anmml Ibe tyiie Imallty— near Tiicwn. Fort Huaehuca. Fort Boirfe 
Chlrlfabua Mimntiilns. nnd Fort Venle — I am unable to Qnd any constant dlffH^ 
entie, nftlier (.Tanlul or extenial, on wlikU to reL-ognixe texentia. 
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ni\v«»vrr, iiiu» will load the hounds a long chase over the roughest 
T«»niifl it irdu find, and if it does not make the mistake of climbing 
f nt^. instead of taking to the rocks, it is pretty safe. Strange as it 
lay >4'«MM. thes*» foxes go up the trunk of a tree with almost cat-like 
a.-^-. I have fnund them looking down at the dogs from 20 to 40 fi»et 
p in tin* branches of nut pines and live oaks, and have known of their 
liiiil>iii«r a yellow pine {Pmnn ponderoHii) where 20 feet of straight 
milk ovtT a f(K)t in diameter intervened between the ground and 
\\** tir.-t l)ran(Ji. Moni often they take to a live oak or juniper, 
rht-rt' the lower branches can lx» reached at a bound, and then, 
quirnd-like, hide in the swaying topmost branches. On the approach 
»f tli«* hunter thev IxHrome anxious an<l s<M»m to doubt the security 
»f iln-ir positicm, sometimes making a flying leap to the ground. 
M<iii»— and clubs will usually dislodge them from the tree top, but as 
ih«-y -till have a g(KMl chance to escajK* the dogs and take to the rocks, 
it i> a t'onimon and heartless practice? to sh(K)t them so as to break a 
It'g and make escape impossible. 

Willi his smaller but laterally flattened tail the gray fox certainly 
efjiials. if he dot?s not surpass, the red fox in (juickness of motion and 
>kiil at dcMlging the dogs. If uninjured, he will often strike the 
|?r<iiind in the midst of the hounds and es<'a})e by a few quick bounds 
l«» riifht and left. Apparently it is only his small size that puts him 
at a di>ad vantage* in a test of speed with the hounds or with his 
lar;r«*r cousin, the red fox. 

In <'hoii*e of f<KKl the gray foxes are almost as onmivorous as tin' 

CTKin. Various fruits fonn the bulk of their f<M)(l in sunnncr and 

part of it in winter, while a great variety of small game, beetles, 

|?ni^-ho}>pers. nuiggots, mammals, binls, an<l some j)(>ultrv fall a 

J>r»'y to them during the year. In June they were feeding extensively 

Mi iM'rrier^ of ZlzyphitH ohttixt folia and Aihlin (iiHju.stifnltu along the 

Kio (irande near Hoquillas, while around th<» Davis Mountains iu 

«arly August they were ftHuling mainly on the ripe fruit of O/nmCn* 

^ugtlfnaitnL In IX*CTml)er in the Davis Mountains and in Septemln'r 

jn the (rmulaluiH* Moimtains they were eating the sweet pulpy In'rries 

«f Juhlpi-niH iHif'h]iphliv(K which grow in great Jibundanre in these 

Tangi*s and in the Chisos Mountains. Mice, wood rat<, «iroun<l 

5f|uirrels. rabbits, and various other snuill nxlent-^ are eaten when 

<il>taimible. and, much t(» our annovance. are often taken from oui* 

traps or <'arried away, trap an<I all. At l^angtrv, (Jaut exaniineil .-4*veral 

stomachs, and in one found part of a mocking bird and in another a 

Peroffuathm^, At most of the ran<'lie>» there are e'lough dogs to keep 

the foxes at a n»s|K»ctful distance from the poultry: but they have a 

ken reli.sli for chickens, and are often complained of in vigorous 

^rms. Without data for positive statements it seems probable that 
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the trooil (lone in (Ustroying sniiill rodents c<]iials, if it diH's w^ 
exwed, the mischief done among poultry. 

As a game animal this fox is holding its ground Inciter than iiuinv 
mon* impoi-tant species, and even from the sportsman's point i>f view 
needs little protecti(m. The skin is of so little value for fin* thai it is 
rarelv saved when the fox is killed. 

ft' 

TJrocyon cinereoargenteus floridanus Hhoads. Florida (Iray Ko\. 

A nearly adult male gray fox from the Big Thicket, neur Sour 
Lake, Tex., agrees with the Florida sjHvimens in dark color, ilu<.ky 
legs, feet, and face, and in most of the cranial chara<'tei>. Tlw 
shorter, heavier nnizzle is evi<l(»ntly due to slight immaturity. A 
flat skin from Tarkington Prairie is less dusky, and while pmhiibh 
shading toward smttK mon» nearly resi»ml>les orythottn. A skull in 
the National Mummuu from Washington County, a little farther wisl, 
also shows some (if the characters of orythous^ hut is not typii'al o( 
any form. While I have no hesitation in referring the Big Thirket 
I'lutriinn to fitnihunis^ it is prolmhlc that this is not the only form 
inhahiting the eastern ])art of the State. Before final conclu^ioDS 
can he reacluMl more specimens aiv needed, especially from farthef 
north. 

I'o show how g(Mi(»r!illy tin* gray fox is distribute<l over eastern 
Texas the following localities are given fnwn which it is n»|M)rttMl i? 
more or le>s common: Henrietta, (raincsville, Arthur, Texarkaiuh 
Wa^kom, Rockland, .Jasper, Sour Lake, Tarkington Prairie, Ever- 
gre<Mi. I [em]»tead. Matagorda, Washington, Antio(*h, and I^ng \a\x, 
Tho>e from Kockport and Bra/os are likely to l)e nearer to nmtiu 
My information in regard to the hahits of the animal in this rep^Mi 
|ja^ heen n^'eived nuiinly from resid«»nts. who sjiy that the foxes bfp 
in thr l)ni>h and timlnT, especially along the river lM)ttomR« whenMte 
iliieke-t growth i> fount I. They are said to climb tn«.s, and wx^' 
plaint^ of their killing poultry are more frequent than in the more 
oprn i-ountry further we-t. 

Near Sour Lake (iMut reports them as found mainly in the piu^ 
wooil> :it the e»lgi' of the thicki't, hut as occasionally straying de^vi 
into the tlen>est pnrt <»f the thicket, where he caught one on Bl:u'' 
Cri'i'k. uesir Mik«' (irillinV place. The stonuich of this individu:* 
(MinlniniMl :i ma-> of i-r:ivli>h. 

■ 

Bassariscus astutus flavus Hhosids. Civet Cat; (\i(*omistle. 

The eivei rjit i> conunon iill over 'i'exas except the o|hmi plain 
country of the western half fr<»ni Brownsville. Corpus Christ i. Seguii 
.\uMin. Brownwood. and (Irady we>tw:inl. It has Imhmi n'p<»rted esi- 
to Miitagorila County, near the coaM, and ii s|H'cimen in the V. \ 
National Mummuu i> laUded " Red Kiver." One from (Sradv, Fi-lu 
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* ■ :.!*. •«^m- to lip the iKirtluTiiiiHist nnthnitic n»(M>nl f<ir lln» Sta(*\ 

* "i-- "lai'ii-^ iiiiiloiihliHlly ifiiitiiiiirs aldii;; tlir (*iiiiy(>ii> siihI rlitFs of 
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(leveloi)ed fetuses, which, with a litter of four young recorded by 
Mr. Chirk from San Pedro River, would indicate small families." 

Most of the stomachs of Bassariscus examined have been found to 
contain the bones and hair of small rodents, which make up also most 
of the excrement found along ledges and in caves where the animals 
live. PVagments of a large centipede were found in the stomach of 
one caught by Gordon Donald on Devils River; and in other locahties 
they have been reported as eating fruit. At Langtry, Gaut caught 
several in traps baited with meat. 

Taxidea taxus berlandieri Baird. Mexican Badger. 

The badger is generally distributed over the western half of Texas, 
hut apparently is unknown in the eastern part of the State. ItB 
eastern limit corresponds, in a general way, with the eastern edgBcl 
the mes(]uite country. Specimens have been taken as far east u 
Corpus Christi, San ^Vntonio, and Mason, and there are records fspji 
Clyde, Henrietta, and Mobeetie. A significant fact is that the batt 
er's eastern limit of range agrees closely with the eastern limitBjii 
the prairie dog and the Mexican ground squirrel. Its abundaaitt 
depends mainly on food supph', reaching a maximum on the OM 
plains in the prairie-dog country and decreasing slightly in the aoiip- 
ern part of the State and in the mountains, and rocky country of Ab 
extreme western part. But in s^yeaking of badgers, abundance BUgf 
mean one to a square mile, while with prairie dogs it may mean 1(MW 
to a s(iuare mile. 

When food is scarce the badgers become great wanderers. Tbeb 
short legs are fully compensated by their iniusual strength and bf 
their ca})acity for digging and fighting, that enable them to escape 
from most enemies. But with such abundance of food as is found n 
a j)0})ulous prairie dog town, they waste little time in traveL TTny 
become fiit and lazy ; but as food grows scarce they start oflf again 
on tlu'ir travels, sinking a house in the earth wherever sleeping tinM 
overtakes them. 

Th(» badger feeds mainly on small rodents, varied with gi*asshop- 
]>ei's, iMH'tles, scorpions, lizards, or some larger animal' found dea<l. It 
is accused of killing poultry, but the accusation is so rarely sul»stan- 
tiatcd that it may wi'll be ignored. Pocket gophers, kangaroo ruts, 
wood i*ats. and various kin<ls of mice are always acceptable, but tin' 
badger lives mainly on prairie dogs and ground squirrels, which fa" 
an easy prey. Hi* often digs a dozen holes along the interininal)I<' 
tunnel of a pocket gopher and then gives up in disgust, I)ut a fa^ 
spennopliile or prairie dog at the bottom of its simple burrow is 
entirely at his disposal, nor does he have nnich trouble in dig^in^'it 

fl Baird, Maiunials of North America, p. 147, 1857. 
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worth $100 to them they only laughed. Some of the ranchmen, 
however, appreciate the services of the animal, but even then the 
temptation to try a shot at one at long range or to let the dogs catch 
one for a fight is often too great to be resisted. Dead badgers are 
frequently seen by the roadside with smashed skulls or bullet holes 
through them, and this most often in the heart of the prairie-dog 
country. AMien taken to task for their folly in destroying these valu- 
able animals the ranchmen have usually stoutly denied the charge, 
saving that most of them were killed by emigrants and other ' tender- 
feet.' 

The cowboys, however, have a real grievance against the badgers, 
esixjcially those w4io have been thrown from running horses that had 
inadvertentlj' stepped in old and half-concealed holes. Such acci- 
dents are l)y no means rare, and sometimes they are fatal to both hon« 
and rider. It is hardly surprising, therefore, that the cowboys look 
upon the badger as a legitimate target for their six-shooters. In a 
prairie-dog country, however, this is not a fair excuse, for prairie-dog 
holes* are just as dangerous, and each badger helps to reduce the 
total numlxn* of pitfalls. 

The rapid increase in the abundance of prairie dogs in certain 
parts of the State and their constant extension of range is unquestion- 
ably due in great measure, if not mainly, to the destruction of 
badgers. It seems unaccountable that the intelligent observations of 
ranch ])Ooplo should not result in a strong sentiment in favor of pro- 
tecting badgers, but it must be remembered that without the sup- 
])ort of protective laws nothing can be done to prevent the dest^u^ 
tion of the animals by uninterested and irresponsible people. 

Ursus americanus Pallas. Black Bear; Cinnamon Bear.* 

Specimens of the black bears collected in the Wichita Mountains, 
Oklahoma, i)rove to be mnerkami^^ and the bears reported from Mo- 
beet ie and near Washburn were undoubtedly the same. Others 
reported farther south from west of Austin and even to Kerrnlle 
may have been the same, also the bears from the Guadalupe Moun- 
tains, but as no si)ecimens from these Texas localities have been seen 
the species can be admitted to the State list only provisionally. 

At Washburn in 180i2 I was told that there were a few black bear? 
south of tliero in the canyon of the Prairie Dog Fork, and at Mobeetie 
ill 11)01 Oherholser reported them as ''formerly common, now ex- 
tinct." In VM)'! ()berh()ls<T obtained a rather indefinite report at 
Austin thai " a few bears were still to 1h» fotmd in the rough countrr 
w(\st of there," and the same vear at Kerrville I was told that beai^ 



a As is woU known, the black and cinnamon l)ear8 are merely dichromatic 
forms, or color iiliasos of the 8amo sixH.'ies, one cub of a Utter often being Wat* 
nnd luioihev brown. 
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Awn* iK'ccnning very scarce, but that one had been killed the previous 
year oiilv 7 miles from there. 

Vrtns americanns amblyceps Baird. New Mexico Black Bear. 

Black l)ears are still found in the timbered mountains of western 
Texas, where in a few restricted areas they are fairly conunon. A 
few s|>ec*imens examined from the Davis and Chisos mountains ciin 
Ijest \h} r«»ferred to amhlycepH^ but theiv are no specimens from the 
(iuadalui)e Mountains or from middle Texas to show where this 
form /rivt»s placi* to amenrainta on the north or to luteoluH of the east- 
eni part of the State. The records from Kerrville, west of Austin, 
Prairie Doiif'Fork, (near Washburn), and Mobeetie I am inclined to 
n'ft»r provisionally \o amcncainiH. 

In July of lJ)OJ a young black bear was caught by the section men 
on the railroad near Comst(K'k, and a few were reported from the 
Pecos Canyon and vicinity. Beai^s were formerly abundant in this 
region, but apparently no sjjecimen has lx»en preserved to show what 
form ranged in the Pecos, Devils River, and Rio (Jrande country. 
<)n Onion Creek, 30 miles south of Marfa, in January. 1800, I picke<l 
up a skull from one of three beai*s killed near there in 1HS7. In 
June of 1!)01 black l)ears were conmion in the upjXT canyons of the 
Cliisos Mountains, where fresh tracks of old and young were fre- 
quently si»en and where there was an abundance of old * sign ' and 
tunied-over stones. The old excrement was made up largely of 
iconis, juniiH'r lx»rries, and pine nuts, while the steeds of cactus fruit 
Were noti<vd in the frt^sher deposits. 

In the Davis Mountains black Invars hold their own surprisingly 
well against unusual odds. In July, 11K)1, I found abun<Iant 'sign,' 
fn*sh tracks, and turned-over stones along the crest of the higher 
ridgi's on the east slope of Mount Livermore, and again in August, 
1902, found ' sign ' Hpuilly abundant in the canyons on the west sIojk^s. 
In following up a deep canyon west of the main \w\\k on August l^i 
after a heavy rain of the jn-evious day, I saw fn»sh tracks of Invars of 
it least three ditferent sizes — cubs, yearlings, and adults — and found 
numerous little diggings in the black mellow soil where nM)ts or lK»t»tles 
had Invn unearthed, and manv stones fresh Iv turned over for \\w anfs 
and iMH'tles iM'neath them. In a side gidch a large buckthorn bush 
[RhnttnniA purHhiana) had Ikm'U fre>hly torn up and half >tripjMM| of 
its rip<»ning lK»rries, whih* clos(» by was a lot of fresh l)ejir " >ign/ made* 
up entindy of the skins and s^hmIs of these berries. In other plaee*^ 
on the east sIojkj I found fresh ' sign,' eompos^Ml mainly of \\\i* sugary 
berries of the checker-barked juniin^r (J, paflnj phi mi ) ^' wwd some 
that was older, largely composcul of acorn '^lu'lls. 

In the southern part of the Guadalui)e Mountains, on the upi>er 
slopes of almost inaccessible canyons, black and brown bears wer^» 
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common in 1901. In the head of McKittrick Canyon they had well- 
worn trails leading to and from their feeding grounds on the oak 
and junij^er ridges and down the canyon to the upper water holes. 
In places along the sides of narrow, bowlder-strewn gulAes the 
trails were series of big, deep tracks, where for ages each fear had 
stepped in the footprints of his predecessor. On the open slopes 
the trails spread out and were lost. On some of these sloj^es almost 
every loose stone had been turned over by bears in their search for 
insex'ts, but at the time of my visit, in August, they were feedinsj 
mainly on the sweet acorns of several species of shin oak, berries of 
the checker-barked juniper, and, to a less extent, berries of Berhem 
frcmonfi Some of the previous year's excrement contained shell? of 
pine nuts {PhntH edulis)^ but this was the off year, when the nut 
pines did not l)ear. 

Near one of the trails in the head of Dog Canyon in the Gaudalupe 
Mountains a Douglas spruce a foot in diameter had served for many 
years as a giuiwing tree, while farther up the gulch a larger j^ellow 
pine was well blazed and deeply scarred by many old and a few new 
gashes of powerful teeth. In the Davis Mountains, on the ridge just 
north of Livermore, a yellow pine a foot and a half through had 
htTved as a l)ear register for apparently ten or twenty years. It was 
deeply scored on all sides from 4 to 6 feet from the ground, but on 
one side from 5 to G feet up, the bark had long been cut away and 
the dry weathered wood was splintered and gashed with deep grooves 
of various ages. Two fresh sets of tooth prints showed on opposite 
sides of the tree near the top of the ring, and one little beiir had 
lately tried his teeth in the green bark about 4 feet from the ground. 
At the head of a gulch on the east side of Limpia Creek stood another 
big yeUow pine that had l)een similarly treated, and on it, as on the 
others, the uj)per limit of reach was about 6 feet from the ground. 
A])])areiitly the bear at each visit to one of these register trees had 
given but a single bite, leaving the marks of an opposing pair of 
canines. 

In Januarv of 18J)0 I learned that ten or twelve bears had been 
killed in the Davis Mountains the fall l^fore, and the annual bear 
hunt of the ranchmen has l)ecoine as firmlv established an institution 
there as the annual camp meeting. In November a large crowd 
gathers with camp wagons, hounds, and saddle horses for a week'^ 
hear hunting. In IDOO ten bears were killed by the party, and in Wi 
four were killed. Others are killed each vear bv local hunters. 

At ])reMMit the black l)ears do no serious damage to stock, and it i^ 
greatly to he hoped that their numbers will not be materially reduced. 

Ursus luteolus (iriffith. Louisiana Bear. 

TJie Louisiana lx»ar formerly ranged over most of eastern Texas, 
nnd still is found in cousideraVA^ iv\x\\\V>^vs \w >[N\^ Twot^ extensile 
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and two companions who were w^atching for it in the bee stand. 
AVhen the men approached the bear after he was located, they could 
hear him whining and sniffling as if the bees were making it hot for 
him. This probably accounts for his letting them come near enough 
by moonlight for a fatal shot. This bee stand was about 3 miles froni 
town and back from any settlement or ranch, and the bear had been 
feasting cm honey for several nights before the misc*hief was dis- 
covered. Mr. Victor says about fifty swairms were destroyed, the 
hives turned over, part of the honey scooped out, and the l)ees 
scattered. In many cases the bear apparently became enraged at the 
stings and smashed the hives in retaliation. A photograph of this 
Ix^ar, taken the following morning, shows him stretched out among 
the overturned hives and gives some idea of the mischief he had done. 

Mr. Victor says the bears in that region ' den up ' for a little while 
during the coldest part of winter, or at least keep quiet in the densest 
thickets. He says they are invariably black, and he thinks the nose 
also is bhick. 

In Novemlwr, 1904, an old bear hunter, Ab Carter, living on the 
west edge of Tarkington Prairie, in Liberty County, told me that 
there were no bears at that time in Liberty County west of the Trin- 
ity Kiver, byt the active part taken by Mr. Carter in exterminating 
the l)eai*s in that locality makes his statements of peculiar interest 
Fortv-nine vears am) he was born on the ranch he now^ owns, and 
his principal occupation, like that of his father, has been keeping 
hogs and killing bears. To a man with several hundred hogs running 
in the woods, bear killing was the most important part of the season's 
work, hut it was not until about 1888 that the extermination of the 
bears began in earnest. At that time Mr. Carter and a neighlx)r each 
got a pack of good bear hounds and in the following two years they 
killed 1S2 l)eai*s, mainlv within a radius of 10 miles from the ranches. 
This reduced the number of l^ars so that later not more than ten to 
twenty were killed annually up to 1900, when Mr. Carter killed the 
last two of the vicinity. Two years ago he killed the last of his bear 
dogs, and now k(»eps only hog and wolf dogs, while his hogs eat acorns 
in safety over 100 s(|uare miles of magnificent forest and dense thicket. 

The iiuiiiber of hogs killed in a year could be only appnjximately 
i'stiinated, hut Mr. Carter thinks the bears sometimes got nearly half 
of the pigs and many of the hogs. Pigs were their favorite prey, 
and were easily caught, but the Invars took anything they could sy^- 
One large l-y(»ar-old hoar was killed and partly eaten only a mile 
from the hous<». 

As soon as acorns l)egan to fall the Invars would feed on them and 

let the hogs alone for a while, but during spring and summer jwrk 

was tlu»ir ])rincipal fiKxl. The first lx»rrv to ripen in summer, Mr. 

Carter says, is on the * gvauOladdx grvx\\>ix\tOi" Vwc^^^iw^^arently-.-lw^" 



I Bf4inrATA 191 

*>« «f which the bius tn vny fond. Blackberries and huck- 

dbrndant ■nuMr food for bearn. Later the sour pun 

in a fafwito food, and nearly every 8oiir-^im inn* 

ita top hranchea bent and twisted and itx liark well 



went with mo to an old pine ' nieaHiirinjc tree ' in the 
iMt ho md had bean bitten deep into tlie'wood almiit as hi^h 

le eonid reach, bat whan wo fcnuul the tree it was only u 

• 

ilmap. "Fire had deotrojod all tracv of the liear iiiiirk*^. 
r flnall pine that wo found had |n*«>><^'n well out anHuid the 
» tint i4ill flhowed pbinly in tlu* tU^ail wimmI. Mr. Ciirter 
M«ni trem are aometinMO bitten in the same wuv bv lieais, hut 
■nooly than pinea. 

e Bi|r Thicket of Hardin County hiark U^irs wen* eonuunn 
r porta of the tliidKt in DeoemlNT* 11K)4, but not so abundant 
wcto a few yaara ago. I had no trouble in start iiiii: one 
pveiy day, hot eoold not get a |Nif*k of dopt that would hold 
I eoold get to it. I had five good lN*ar hounds, but eaeh of 
rml hmw% that wo atartod cacapml. The Iw^ars in this n>^ioii 
rm for dogis and nnloaR the dogs k<H>p one fightitifr on tin* 
ho trBTehi faater than a man can run thnnifrh the jungle of 
ooa» bmiih. and rinooL HorooH an* uM*ie*^s in the thicket. 
p hnnting I found numerouH Inmit UmU timl old nii«i fw^U 
0nm oompoHPd of aeoma, aonie of mmip ^uui nod other lNTri«>-. 
» «w Imlf chewed acoma when* the lN*iir^ hnd Innmi f(*«H|iii;r. 
M unni e r the heani food extensively on pi^*^ lN*hin^iii;r tn tin* 
, bat in I>ecemlier both piga and Inmips \v«*n* nipidly fuiteiiin^' 
ibaoMlant acorn cn>p. 

latal placea in the heart of the Tliitket I fmind «-y|»n*^^ tn'«- 
hgr the beara aa high aa they i*«Mii<l nMirh. (• to 7 f«*«*t from tii«- 
, and I photographed two of iii«**M> tn*«**-. One. ssUuU u:i<- 
foot in diameter, had been bitten hitcly iin«l tit «Iitren*nt iini«*- 
^y for at leaat eight or ten yeur*. Sewnil liirp* >\ha^ of 
ffo dead and bare of hark and full of old t«Nitli print*<. The 
■orator S feet in diameten had iN-eii bitten for h l«»np*r time, 
y flfty yeans and thi* cdd d«*tiil uinnI whs ^unken t or .'i 
laep in the Mimainding ifm^tli. Tin* fn*<-hi-r bite^ wen* im 
4a and mme wen* made Hppnn-ntly tin* *\i\\ lN*f«in\ n-* fn*-li 
il been rublied againM the trunk n^ lii^li up n- I ff^'t. ( )nr nM 
m aliout 14 inches in tliameler bii«l lte<*n uell bitten at the 
hot in this n*gion eypn*ss M*ems to In* the favorite biting 
_ tree,* as rallevi by tlu* hunters. Several niagiKilia 
doop daw marks in tlie smiMiih. gray Inrk, ami tlie 
of tlm aour gum is often chiwed extensively, althcHigIt 
mhdbiiocL Hie bean are Moid to tmi \o wnaa «ia«u\ 
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on magnolia berries and very extensively on the berries of the sour 
fifum. 

I have inquired of many hunters and find none who have ever seen 
a brown bear in this region. The nose is said to be brown in some 
and entirely black in others. The large old male, of which I secured 
the skull and incomplete skin, was said to have had a brown nose, 
as did the perfect skin of the female sent with it. Dan Griffin, 
who killed it, says it was the largest bear he ever saw. He thinks it 
would have weighed 400 pounds, although poor, and says that two 
men while skinning it had hard work to turn it over. 

TJrsus horribilis horriaeus Baird. Sonora Grizzly. 

The only specimen of grizzly bear that I have seen or heard of 
from Texas was killed in the Davis Mountains in October, 1890, by 
C. O. Finlev and John Z. Means. The skull, which Mr. Finlev has 
kindly sent me for comparison, proves to be that of a large and very 
old male of the Sonora grizzly, agreeing in all essential characters 
with Baird's type of ho7*riceu8 from southwestern New Mexico. The 
measurements of the skull are: Greatest length, 370; basal length, 
310; zygomatic breadth, 220; mastoid breadth, 157; interorbital 
breadth, 71 ; postorbital breadth, 69. The claws on the front feet, 
Mr. Finley says, were about 3J inches long, and the color of the bear 
was brown with gray tips to the hairs. Its weight was estimated at 
1,100 pounds, ' if it had been fat.' Mr. Finley says that this l^arhad 
killed a cow and eaten most of it in a gulch near the head of Limpia 
Creek, where the dogs took the trail. Out of a pack of fifty -two 
hounds only a few would follow the trail, although most of them were 
used to hunting black bear. These few followed rather reluctantly, 
and after a run of about 5 miles over rough country stopped the bear, 
whicli killed one of them before it was quieted by the rifles of Finley 
and Means. It took four men to put the skin, with head and feet 
attaclied, upon a horse for the return to camp. 

Nasua narica yucatanica « Allen. Nasua ; Coati. 

A specimen of this long-nosed, long-tailed, coon-like animal in the 
National Mnsenin, collected in 1877 at Brownsville bv the late Dr. 
J. C. Merrill, furnishes apparently the only record for the State. A? 
nnsiias occur over most of Mexico up to near the border of tlu* 
Fnited States, other records along the Rio Grande may be expi»cte<l. 

Procyon lotor (Linn.). Raccoon; Coon. 

I'he raccoon of eastern Texas, as repri^sented by sjjecimen^: from the 
coast re«ri()n as far west as Matagorda and in the interior from Tex- 



•il)r. J. A. AHon, in Hul. Am. Mus. Nat. Hist, XX, C>:i, 1904. Identifies tlM» 
RrownsviUr sporiiiuMi as \asua narica yuvatauica AUen ; it Is |K)S8ible. tbere- 
foro, thiit thin specimen may hiwe \)w\\ v\\\ Imvo^tod animal that escaped from 
captivity. 
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irkana west to Kerrville and Mason, differs but little from typical 
otor of the northeastern United States. The slightly larger size, 
rider muzzle, and usually heavier dentition show a tendency toward 
mwiranifx^ into which it grades to the west. The high frontals of 
pecimens from the coast marshes of southeastern Texas suggest an 
ippn>ach to eliuus^ the Florida form, but in the light of the present 
iiaterial these coast specimens can best l>e referred to lotor. 

Coons are abundant along the margins of streams, lakes, and bays, 
ilong the coast, in marshes, or around water holes, adapting their 
labits to almost any condition save that of dryness. In the timbered 
X)untrj' hollow trees, hollow logs, cavities under old logs, or upturned 
ixiots provide them temporary homes in which to spend the day. and 
on the great salt marshes of the coast country masses of fallen grass 
tnd rushes provide dark cover, or hollow banks and windrows of 
drift stuff afford safe retreats, while the broken walls of rockv can- 
Tons and gulches toward the headwaters of the streams furnish the 
ftivortte, because the safest, dens. It is not uncommon for coons to 
l«ive the stream where they have lx*en hunting and travel half a 
mile or a mile to dens in a cliff, though otherwise they are rarely 
found so far from water. They are mainly nocturnal, and every 
morning their unmistakable plantigrade tracks mark the shores of 
the streams, following the trails, logs, or mud flats, now in, now out 
of the water, often disappearing where the animals swam from point 
to point or from one side to the other of the stream in search of foml. 
Often the coons follow the same line of travel again and again, until 
well-worn trails are formed along the margins of the streams or 
through the marsh grass. Along tliest* trails scattered remains of 
food tell half the story of the coon's life. In places along the Guada- 
lupe River, in Kerr County, almost every little point and island has 
its pile of mussel shells from which the nuiss(»ls have lx»eii eaten, and 
ever>' morning a few shells freshly scooped out ai*e found on the piles 
until sometimes a bushel is accumulated. On the. coast marshes the 
iJiells of crawfish are foiuid scattered along the coon trails, while the 
excrement deposited here and there in well-chosen spots is made up 
largely of the indigestible parts of crustaceans mixed with a few 
scales and bones of fish and occasional traces of frogs and small mam- 
mals. As the^•e marshes ^warm with crawfish and small ('rai)s, the 
«t)ons have a perennial feast and naturally iK'come numerous. On 
Matagorda Peninsula Lloyd rejx)rte(l them feeding on oysters as well 
ts crabs and crawfish, and in the stomach of one caught near the 
moutii of the Colorado R*iV(»r he reported finding a meadow lark. In 
their selection of foo<l coons are quite as omnivorous as bears, seeming 
to relish almoet any kind of flesh, fruit, grain, nuts, and acorns, ^t 
Brizos they were reported by B. II. Dutcher as feeding on melons. 
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Their nightly raids on fields of green corn are too well known to need 
coumient, and small fields of corn planted in or near the woods nre 
sometimes almost destroyed, the ears being torn open and the corn 
eaten from the cob from the time of the early milk stage until ripe, 
and even after being cut and shocked. 

In the Big Thicket coons are numerous along every stream and 
bayou, as shown by fresh tracks along roads and trails and ui the 
muddy margins of ponds and water ways, and by skins drying under 
the sheds of almost every ranch. Their fur is the principal catch of 
most of the trappers and their abundance makes trapping fairly 
profitable in this region. During November and December they were 
feeding mainly on acorns, but were still eating crawfish, while the old 
shells of nmssels, including the enormous pearl-bearing species 
{Quadrula heron) and the smaller thick-shelled Quadrula forsheyi^ 
piled here and there along the banks of bayous, apparently marked 
the remains of summer feasts. 

AVhile watching for fox squirrels one morning in the heavily 
tunbered bottoms I heard a scratching sound from an old cypress in 
the edge of the swamp near by, followed by a loud splash. A young j 
coon less than half grown had fallen from the tree into the water, J 
At the sound the old coon and two more young ones came out of a 
hollow some 30 feet up in the trunk and climbed down to near the 
bottom of the tree. They came down the tree slowly but steadily, 
head first, as a squirrel would have done, with the hind feet reversed 
and slightly divergent. AVhen the old coon saw the young one climb 
out of the water upon the tree trunk she turned about and ascended the 
trunk, followed by the three young. The one that had fallen, besides 
being very wet, was slightly hurt, and climbed with difficulty. When 
halfway up ho stopped on a limb to rest and began whimpering and 
crying. The mother had already reached the hole, but on hearing his 
cries turned about and climbed down to him. Taking a good hold of 
the hack of his neck and placing him l)etween her fore legs so that he, 
too, could climb she marched him up the tree and into the hollow. 

Procyon lotor mexicanus Baird. Mexican Raccoon. 

liaccoons are common along every stream in Texas, and especially 
couiiHon along the coast and on the islands. Specimens from the Kio 
(inuule, IVcos, and Devils River country are large and pale; ther 
have a long tail jind tlie moiv (luadrate molars of m-exicauKs^ to which 
subspecies they are referred, although diifering in having the nar- 
rower l)asi(K'ci])ital and yellow nape of lotor,^ 

« It has been customary to refer si»e< iniens from westero Texas to hcmandezi, 
Imt a number of si>e<'imeiis of tb.it sikmmcs from the tyi>o refflon in Mexk^J, M- 
I(M*t(Ml by Nolsou ami (ioldmaii, prove to be quite different from the Tern* 
animal. 
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part of Hm 8teta the range of memteanm is puUy 
dHl of the Malhr, derlnr coon of eastern Texas by the 
Mar the eoaiti iHmeo thwe is no break in the ranges, only 
dirifiiciD can be nade between the two forms. Specimens 
m far eaia as Corpua Chriali ean safely be referred to mexicanM 
fnMD as far weak aa Matagorda to Mor^ while specimens 
Port Lanwa and Aransas County, can be referred as 
I oBa aa the other. Aananiig, as seems necessary, that Baird*H 
fikimgrnMud eorrectly naming " Proryon hf&r variete mexicainc '^ 
HiLurr* fixes the type loealtty at Mazatlan, Mexico, the name 
M* faecomcH available for the ccKm of wi>steni Texas, which, 
I Bot iTpicaK is certainly nearer to this fonn in general char- 
•a well M» in geographic position, than to any other. 

Texaa coons are dosely restricteii to the streams, and 
are rare over the wide int4*rvals of dry tiescrt country 
the Rio Grande, Pecos, and I>e%'ils Kiver valleys 
iw Mfiacially ahmdant, and their dens are ahnost invariably 
I ni the bniken walla of diffa and canyons. In the low country 
1 the eoast of aoiithani Texas, when* dense rhaparral, cactus 
a» and the tail graaa of the salt marslie> offer ample slieher and 
m mn not iufreqnenty thqr have a nion* (*oiitinu(»us distribution. 
Oarpttsi diristi to Brownsville their trark^ wen* mhmi alon^ the 
Off every strnini and pond and w(*n» e>|N*(-iuliy numerous n(*ur 
aal» when* the animals apparently liwd on the little iiildlrr 
{GHmmrn^M pugSmtcrt)^ always ftMimi in alMUidamv on ilit* 
■Miy aoiL IJoyd reported hacklNTrie-- ( pn>l>»l)ly MumeHhi jnih 
m the f4omarh of one cangiit at Corpus diristi. In thr P«H*<>-i 
eeik Kiver c:anyons the heavy ^hcll*- «if «»ii«' of tin* |M*arl-U'aritiir 
b {IjnmpmSliM ItrrliinJieri) an* oftm ft»uiii| in pil(*s aJoML'' th^* 
af the i<rpamH,lNit the rip* fruit*- of ili«> prii kly |sNir {O^ntnfi.i 
^mrnmi) and of the Mack |N*rsininiun {llnnjttth tulntn tt^nhHut \ 
their prinripal fooil in July and Au^rn^t. 'riit* >\\'iH*\ |nmU of 
iae were also eaten, and ap|Mn*ntly mmih* of thr in-^ipid lM*rri«*s 
if^Ms, Cm^mtim^ dUelitu Lynuttt. an«l MtmuMm, 

(oanadanalit) (flrhrplH*r). (Mtrr. 

ita are not anromnion in the *«(n*:ini» of iMi^teni T<*xas l)ut. 
■aeble to pnM*iin* a H|N*(*iuien from any pari of the Stulr. I ran 
peovifiionally n*fer tin* ^|MH*ir- t«» "'/i'/</' /•«/«. The onlv *-|«iH*i 
kaC ihniwvi any lifriil on tin* ipif-tmn i> a (iii<- «iiil ni»l«« i*oll«H*tiH| 
Ikdah, Ma«lisiin (%Hintv. in northpa^ifrn liouioiuna. bv W. K. 
■ and N. Hollister. whieh affn*«^ in umM rharacti-rs with mna- 
V and dniwa no tandencv towani interfrradaticm with the Florida 



• ▼(mrvpp de to VeouM. Xuolucle. |i. V£k. llfift. 
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In the Big Thicket of Liberty and Hardin counties otters are com- 
mon, and a few are caught each year by the local trappers. During 
low water the black pools of the half-dry bayous, swarming with 
landlocked fish, are their favorite haunts. Oberholser obtained re- 
ports of otters at Mobeetie and along the Red River at Texarkana, 
and along the Neches and San Jacinto rivers near Beaumont and Gon- 
roe. Lloyd reported them from Palacio Creek, Matagorda County, 
and John M. Priour writes that. they are found on the Colorado 
River in the region of Austin. None of our field men have ever heard 
of them along the Rio Grande or Pecos rivers, however, while several 
old trappers, long familiar with the Rio Grande, Pecos, and Devils 
rivers, have assured me that otters were never found along these 
streams. In addition to this evidence, Mr. W. H. Dodd, of Lang- 
try, has told me that for many years in buying fur of the local trap- 
pers no skins or even reports of otters had come to his notice m 
that region. Along Big Cypress Bayou, below Jefferson, fn north- 
eastern Texas, Mr. Richard Crane told me in 1902 that otters were 
fairly common, and in fifteen years' hunting and fishing along this 
stream he had killed eight or ten, most of which he shot. One that 
came up near his boat and then dived, leaving its tail temptingly i 
above water for a second, he caught by the tail, whereupon it 
promptly curled up and severely bit his legs and hands before he 
could kill it. He says $50 would not tempt him to catch another 
otter by the tail. 

Lutreola lutreocephala (Harlan). Large Brown Mink; Southeastern 
Mink. 

Minks are conunon over approximately the eastern half of Texas, 
but apparently are unknown in the western part of the State.** The 
western limit of their range is roughly indicated by specimens from 
Gainesville, Brazos, and Mason, and by reports of occurrences near 
Austin and on the lower (xuadalupe River. 

I have examined specimens from Gainesville, Brazos, Mason, Nava- 
sota, Harris County, Matagorda, Tarkington Prairie, Rockland, Anti- 
och, and Texarkana, but find no characters, cranial or external, bj 
which to separate thoni from typical lutreocephala from Maryland 
and the District of Columbia. 

Along most of the streams and bayous of the timbered coimtry of 
eastern Texas, niinks'aro so counnon as to form an important item in 
the catch of the local trappers. In fall and winter a few of their skins , 
are usually found anion^j: the more numerous coon, opossum, and 

« C'ary ol»t;iiiio(l an iiKlcfinito report of * mink ' at Fort Stockton, in the P^^ 
VaUey, but tlioro is a iMjssibility that the name may have been appUed to soa* 
other auJiijaJ. 
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kiink skins at trappers' camps or cabins, or in general merchandise or 
iir stores of the town. AVhile nsually closely associated with stream 
ourscis, where much of their food consists of fish, frogs, crustaceans, 
ircls, and micv, minks are perfectly at home in the dry parts of 
r<>o<ls and swamp, and even on the open prairie. At Navasota I 
anght one in woods near the river and another in a trap set in a 
ut bank gulch in the middle of a wide field. Both were attracted 
»y iKKlies of birds that had Iwen shot for si^cimens, and while in the 
rai>s had gorgwl thems(*.lves with the bait. At Tarkington Prairie 
ninks are said to Ih» much less common in the timber than on the open 
prairie, where myriads of birds roost at night in the long j)rairie 
pitss, and crawfish chimneys thickly dot the margins of shallow 
ponds. Along the coast marshes the minks follow the shores of bayous 
ind ditches, ^\here their tracks usuallv mav be found in the mud and 
and, or range back over the wide expanse of marsh and prairie, 
where tall grass and drift heaps furnish ample cover. Over these 
mirshes they feed extensively on crawfish and minnows, as shown by 
their excrement.. One caught by Lloyd on Matagorda Peninsula had 
t freshlv eaten cotton rat in its stomach. 

The occasional losses from the raids of minks on the poultry yard 
in most casi»s can be prevented by a little care on the part of the 
firnier in providing roosting places out of reach of the prowling 
minks, if necessary, with tin-covered uprights. Minks are good 
clim!x*rs, and will sometimes climb to the top of a tall tree to escape 
the dogs, but they seem to hunt almost entirely on the gi'ound. An 
onlinary poultry fence with fine wire mesh affords perfect protection, 
not onlv from minks, but from manv other troublesome ' varmints.' 
The value of the mink's fur makes the animal of considerable eco- 
nomic importance, es|H»cially as it has proved its ability to hold its 
own in thicklv settled districts. Its value as a dest rover of small 
rodents com{)ensates in part, if not fully, for its depredations. 

Fitorins nigripes Aud. and Bach. Black-f(M)ted Ferret. 

The black-footed ferret has l)een reported from a number of locali- 
ties in the prairie-dog country of Texas east and south of the Staked 
Pitins. A very large weasel, described by B. II. Dutcher in 1803 at 
Stanton, may or may not have U'en of this spei-ies. Merritt Cary 
letnie<l of one that was killed in lsi)4 at Seynour. J. A. Loring 
found an almost perfect skull of a fine adult at Childn'>s on 
the house of a wckkI rat. A ilat skin in the U. S. National Mn>^'um, 
hbeled *"' Gainesville, Texas," proi)ably came from some point west of 
ttere, as it is merely a rough hunter's j^kin, evidently not ])repared 
V G. H. Rflgsdale, whose* name is on the label. If this were a Ikhui 
■de record for X5ainesville it woidd 1k» the first from any point far 
^t of the range of the prjirie dog. 
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In September, 1902, Gary writes : 

A numl)er of black-footed ferrets arc said to have l)een eaug^bt at the dog 
town south of the Stanton stock yard In past years, and every person ques- 
tioned was familiar with the animal and could give a good description of it 
Doctor Vance, living just north of town, saw one about a week l>efore I 
arrive<l tliere and set a rude box trap at the liole in an attempt to capture tbe 
animal alive, but without suctfess. A Mr. Williams, living at Fort Stockton, 
kept for a year or more a black-footed ferret which a Mexican caugbt in a 
trap set at an old adol)e house on the edge of a dog town just north of the 
Pecos Klver at Grand Falls. It was described to me as built like a minlL, 
with dark-brown feet and a bar across the face. 

At Lipscomb, in July, 1903, A. H. Howell " saw the hide of one 
killed there the previous summer and was told of a den of them 
located near First Creek." 

Fntorins frenatns (Lichtenstein). Bridled Weasel. 

WTiile never common, the bridled weasel seems to-be generally 
distributed over the low country of southern Texas. There are s|)eci- 
mens in the Biological Survey collection from Brownsville and near 
Hidalgo. Olx^rholser examined mounted specimens at San Diego, 
Beeville, and Port Lavaca. Lloyd reported the species from Corpus 
Christi, and Attwater from San Antonio. 

Futorius frenatns neoinexicanns Barber and Cockerell. New Mexico 
Bridled AVeasel. 

This species, so far as I know, is not positively known to wcur in 
the State of Texas, but in the winter of 1889 I found the tracks of a 
weasel winding in and out of the Dipodomys and Perodipus holes iD 
the sandy bottoms just below El Paso. A record of a weasel taken 
several years ago at Langtry (reported to Oberholser by AV. H. 
Dodd, of that place) may have i^een of this species, and sugge>t< a 
continuous range from the country of fren/itus up the Rio (irandeto 
the type locality of neomcvicanua at Me.silla Valley, N. Mex. 

Spilogale leucoparia Merriam. Rio Grande Spotted Skunk. 

This beautiful little spotted skunk, with broad white stripes, 
occupies the rough country bordering the southern arm of the Staked 
Plains from Mason and AVaring to Langtry, Comstock, and Eajr'^ 
Pass and farther south into Mexico. It is probably the form cx'cupy- 
\\\il also the r()U<rli count rv east and west of the Pecos Vallev. I^ 
the Davis Mountains the ranchmen report a spotted skunk as common, 
and say that it climbs trees as readily as a squirrel. It is often treed 
bv th(» (1()<j:s at w'liAxi and shot fi'om the branches bv the hunters. 
Under the nest of a groat horned owl in the face of a cliff at the wes* 
bas(» of the Davis Mountains I found several jaws of these littfc 
skunks in the owl pellets. Throughout most of its known nin<rp *' 
inhabits rocky gulches, eWfts, \u\d cwuyons^ or the brusliy bottoms 
usual in .such places. 
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Spilogale inteimpta (Rafinesqup). Prniric Spotted Skunk. 

This (lai'k form of the Six)tted skunk, or spilognle, with tlit- nar- 
row white striix'H, comes into Iimi-. fiom tht nunc northern plains, 
iiid i.- rfi>rL'seiitt'd by s|ieciniens fioiii Canailinn, (minesville, iind 
Rrazos. Beyond those locnhties thtit lu no spi<inuns to show the 
limit.s of its ranjie in the Statt or to in<h<iiU whither it jjnidcs into 
the noiglilxtrin^' forms to tlu south Ihon^h tlfi little "spotte<l 
skunks," " h\'dn>phohia cats or pholj\ ati me reported from 




■ImoRt every part of Texas, even incliidinp the top of the Staked 
Plains, there is still inneh to Ix- leariKcl of the nui'.'e an<l ivhuionsiiifis 
of the several forms iidiahiljnp llie Stiile. 

Althouj^i. bnwdly s{H>akinp, plaiu> iininiiils, the^- :-pil.i<riili-. like 
tost sijet'ii-s of the fprniis, take adviititafre of any eover in Ihe way of 
bushes, tall frr&t», stream Itiiiiks. or old i>uil<linps tliat the i-onntry 
offers. In Kansas I have raii^lit them in hiirrow^ in the sandy :^)il, 
fcut whether the Imrrows wei-e of their ()wn difrjjrinjr or Uirroweil 
fmn HpermophilcK or olhei- htirrowinj: iiiaiiinials I et^wUl wul IvVV. 
Al Canadian, Tex., one was can^ht in a No. rtw\ Vt^v \*\'\^w^^^ 
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tumbledown shed in the corner of a field and baited with the bodies 
of birds that had been skinned for specimens. I had with me a bottle 
of bisulphid of carbon for experiments on prairie dogs. Thinking 
to try a new experiment, I scraped a hollow about 8 inches deep in 
the sand, and with a stick gently loosened the trap chain and slowly 
drew the little skunk to the hole. He tumbled in, thinking he had 
escaped, and curled up in the bottom. I then poured a couple of 
ounces of bisulphid on a bunch of grass and threw it into the hole, 
and after waiting five minutes found the skunk dead and perfectly 
free from unpleasant odor. This method of killing any of the 
skunks, when it becomes necessary to trap them around buildings, 
can safely be recommended. 

Spilogale indianola Merriam. Gulf Spotted Skunk. 

This little spotted skunk inhabits the coast region of Texas from 
Corpus Christi to southwestern Ix)uisiana and extends inland as far 
as Beeville, San Antonio, and Navasota. So far as known, it is 
mainly an animal of tlie cactus and chaparral patches of the open 
country. In the Big Thicket regioi) I could get no reports of it east of 
Conroe, but at Navasota I found it common and caught two in traj>5? 
in brushy places. At Beeville Oberholser caught one in d trap set in 
the runway of a wood rat. Of two specimens secured by Lloyd in 
Matagorda County one was taken in a group of burrows in a thicket 
on the prairie and the other in an old cotton gin. In the stomach 
of the former were found parts of a Perogn^ithus hispidus and some 
crawfish. Near Corpus Christi I caught the animals in bunches ot 
prickly pear and in wood-rat houses under the mesquites. At Vir- 
ginia Point, on the prairie near Galv'eston, I shot and trapped them 
in the big bunches of cactus {Opuntia engelmanni) found here and 
there on the prairie. Such confidence had they in the protection of 
these thorny masses that one came out repeatedly, thrusting its head 
lx>tween the cactus blades to watch me w ith its keen little eyes, first at 
one window then at another, moving about freely among the thorns and 
refusing to enter its burrow even when I approached to within a few 
yards. Its motions were quick and alert, and its expression bright 
and weasel-like rather than skunk-like, which, added to its l)eautifnl 
niarkinp^, made it a most attractive little animal. The burnms 
under the cactus and thorny huisache bushes were apparently dug 
l)V skunks, as no other burrowing animal near their size occurs 
there. The stomach and intestines of the specimens taken containeu 
only sliells and legs of a large brown beetle which swarmed about 
tlie Iionses at ni<rht. A few legs and wings of grasshop{)ers wen' 
found in the lower intestines of one individual. 

Mephitis mesomelas Lichtenstein. Louisiana Skunk. 
The Louisiana skunk is comwvow ovev the whole of eastern Texas 
and about as far w^est as Widula VaWs ^wvi^V^VaL^ot^^vj, S\jeci- 
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country, especially along bushy-bottomed, rocky walled gulches 
and in canyons, where to an abundance of food are added ample 
cover and the protection of numerous safe retreats. The sandy bot- 
toms and dusty trails are almost invariably marked with their tiny, 
bear-like tracks, and they are frequently met with morning or 
evening racking along the trail on their way home or abroad. At 
night they often come into camp, and leave tracks in the ashes of 
the campfire or around the ' grub box,' but in years of camp life 
where they are common I have never know them, when unprovoked, I 
to 1x5 discourteous or disagreeable. One morning in the Davis Moun- ^ 
tains we noticed tracks and numerous little holes dug in search of 
l>eetlas around our beds and among the frying pans and kettles. We 
had evidently camped on the favorite digging ground of this par- 
ticular skunk and he had quietly put up with the inconvenience of 
our presence. 

The skunks often acquire the habit of coming to camp for the 
discarded bodies of birds and mammals that have been skinned for 
specimens, but if their favorite foods — ^grasshoppers, cicadas, beetles, 
and ginibworms — are abundant, it is difficult to entice them into 
traps with any kind of bait. Any small game that they can catch 
for themselves is welcome and they sometimes raid an improtected 
chicken coop. I have found their stomachs filled with berries of 
zizyphus, and have noted the remains of cactus fruit, black persim- 
mons, and small l)orries in the 'sign' along their favorite trails. 
But legs and shells of grasshoppers and beetles usually form the 
bulk of their ' sign.' One caught at Santa Tomas by Lloyd had just 
dined on a cotton rat, and in other places Lloyd reported them as 
feeding on wood rats. Occasionally they find our traps and eat the 
small rodents caught in them. 

Conepatus mesoleucus mearnsi Merriam. Meams Conepatus; Hog- 
nosed Skunk. 

The white-backed or hognosed skunk is conmion over most of west- 
ern Texas, from Kerrville, Mason, and Llano to the Rio Grande and 
lR\von(l, and south to Dimmit County. Along Devils and Pecoft 
riv(»rs and the canvon countrv of the Rio Grande and in the Davis 
Mountains it is evidently the commonest skunk. It apparently has 
not been taken in the El Paso part of the Rio Grande Valley, but a^ 
it is found farther north, it undoubtedly occurs there also. Olx»r- 
holser obtained a report of its rare occurrence at Austin, which is it* 
easternmost record. Specimens reported by H. P. Attwater from 
San Antonio are probably of this species." 

The s('arcity of specimens of Conepatus in collections is not due 

"yU/e/i. Mammals of Bexar County, Tex., In Bui. Am. Mus. Nat Hiat, VIII, Ti I 
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entirely to the scarcity of the animals. In several localities where 
they were common and their long-clawed tracks and peculiar dig- 
?ings were abundant and fresh every morning, I utterly failed to 
trap them, as they would not come near any kind of bait that I could 
r>tfer: but in these localities their favorite food — a large brown 
beetle — was abundant. Near B(Kiuillas, in the side canyons of the 
Rio (irande, the mellow sandy bottoms were pitted with little 
fiinnel-shai)ed holes about 2 inches deep where the animals had dug 
DUt the l)eetles, whose round holes jxM-f orated the gi'ound on all sides 
like half-inch auger holes. One of the skunks shot by moonlight 
early in the evening on his digging gi'ound had already tilled his 
stomach with tlu'sse crisp juicy beetles to the number of several 
hundnnl. In skinning him the next morning I was struck with the 
adaptability of his long naked nose to the work of probing the beetle 
holes. A sniff would probably show whether the beetle was at home 
and worth digging for or whether the hole was occupied by a taran- 
tula. This and two other specimens, which I failed to shoot in such 
a way as to break their backs and prevent the discharge of their 
scent gland, curled up with their last gasp and drenched their Ixxlies 
from head to tail with the retaking fluid, which differs neither in 
quantity nor strength from that of Mephitis. The repetition of this 
act bv the two individuals indicates a habit not shared with the com- 
men skunk, which to its last breath tries to avoid soiling itself in 
using its wea{K)n of defense. In general the habits of Concpatifx and 
Mephitis are very similar even to a choice of the same brush patches 
and gulch bottoms for foraging ground. They must frequently 
meet, whether on friendly terms or otherwise*. 

Along Devils Kiver in July Cone pat us was couimon, but as usual 
was diffieult to catch. One got into a trap s(»t in a trail and another 
was shot by moonlight as it trotted through camp. TIkt were feed- 
ing on lx»etles, grasshopix^rs, crickets, and the rijx* fruit of the prickly 
pear (Opnntia engehnanni). Near Langtry Gaut caught an old 
female, March 24, which contained a single embryo that he thought 
would have been bom a week later. 

Conepatas mesolenena telmaleates subsp. nov. Swamp Conepatus; 
White-backed Skunk. 

Type from the BIj? Thicket, 7 mile^ nnrthoast of Sour Lnko. Tox.. ^ ad.. 
No. \:^)ff^\, U. S. Nat. Mu«., Hlolojcical Survey CoU. ('olI«Mt«sl by Jamos 
H. C;aut, March 17, nxr>. Orljjlnal No. JUHT). 

General characters. — Similar in general appearance to Conepatus 
niesoleucus meamsij skull usually slenderer, dentition lighter. 

Color. — Whole upper parts and tail white, the white extending for- 
ward on forehead nearly to eyes; lower parts, sides, legs, and face 
black. 
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Slevll of type elongated, with slender muzzle, narrow interorbital 
regiMi and prominent mastoid processes; upper molar relalivdf 
long and narrow, upper and lower camassials strikingly smaller thin 
in comparable specimens of meamni." 

Measurements of tyfe. — Total length, 625 ; tail vertebra-, 2."iT; hind 
foot, 78, Of two female topotypes: Total length, 610; tail vertebre, 




rlilte- backed skunks dtenns 



and total length, (j76, tail vertebrae, 304; hind 



fool, "4. 

Sk<i}} of iiipe. — Unwal length. r>5,2; zygomatic breadth, 44,3: intcr- 
nrl)it!(l liiviKith, 1*2.3: postorbital constriction, 20; mastoid breaiHh- 
40.3; iilvi'oiiir length of upper niohir series, 10.3. 

Tlircc skins dikI four skulls have l>een examined from the HifT 
Tliickct, T lo 10 miles northeast of Sour Lake, in Hardin County, «nd 
one skin iiiid two skulls fi-om Tarkington Prairie, in Liberty County- 

'Till' skull tif ii XwTUV' iiifile rriiin Tiirklnetoii hieks the slender rostrum and 
nnrriin- intenirliltiil rojion. but iiitrees nltb the nttrers Id tooth ctiaraetera »iri j 
Hpretnllng luaHtold procciwos. 
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in walking over it the feet constantly sink into the network of old 
burrows. In fields the freshly raised ridges can be traced for long 
distances. The moles are commonly accused of eating sweet potatoes, 
cutting the roots of fruit trees, and of doing other mischief, for most 
of which the pocket gopher or ' salamander ' is responsible. The 
food of the moles consists almost entirely of insects, earthworms, and 
various other inhabitants of the soil, in pursuit of which the animals 
sometimes are troublesome by disturbing the roots of young plants 
and by marring the surface of lawns and parks with ridges and little 
mounds of earth. But all things considensd the mole is too valuable 
an ally of the farmer to be destroyed. 

Scalopus aquaticus texanus Allen. Texas Mole. 

So far as knowni, Scalopus texanus is found only in semiarid Lower 
Sonoran zone, from Cameron County north to Mason. Specimens 
examined from Rockport, Corpus Christi, Santa Rosa Ranch (near 
northwest corner of Cameron County), Padre Island (north end), 
and Mason, as apparently also two imperfect specimens from San 
Antonio and Ijong Point, while showing marked variation at every 
locality from which perfect specimens were secured, can all be re- 
ferred to this form. While at each locality the specimens are sur- 
prisingly uniform in characters, and the variation is sufficient for 
recognition, a careful comparison of specimens indicates that the 
result of further subdivision would only be confusing. The phys- 
iography of the middle Gulf region of Texas tends to the isolation of 
all burrowing mammals. Some of the rivers with headwaters in 
sandstone and granite formations cut through wide plains of the 
most impervious, waxy soil, in which no mammal can burrow, and 
while some of these streams leave more or less continuous dejwsits of 
mellow, sandy soil along their coui'ses, others carrj^ their contribu- 
lioiis to the coast, to be built into interrupted areas of sand flats, 
dunes, and islands, between which the rivers with their wide flood 
bottoms form as impassable barriers as the wide stretches of waxy 
j)rairie. In some cases the isolation is complete; in others, partial 
While* the <r(»iRM*al conditions are similar, locallv thev are more or lefS 
varied, and their efl'ect on (he burrowing mammals is analogous to 
that on mammals found on a series of oceanic islands. 

In hal)its tc.r<ntus does not diil'er from other species of the genu^ 
At (\)ri)us Christi it is conmum on the scattered patches of sandt 
soil, and connnou also over the sandy prairie for a distance of 05 
miles, fi'om near Santa Rosa to Sauz (m the Alice and Brownsville 
stage road. Lloyd reported it as abundant on Padre Island. On tto 
half-naked sands near the coast mole ridges are usually conspicuous, 
and the mounds, while less numerous, are often as large as those of 
the pocket gopher. 
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calopus aquaticui intennedini Elliot. Plains Mole. 

Two specimens of moles from Mobeetie and three from Lipscomb, 
hile not typical intermedins^ are nearer to it than to any other 
pecies. Externally they agree with toiM)types from Alva, Okla., but 
le slender skulls indicate a distant connection with aqufttiru^ farther 
ist- One of the specimens from Mobeetie is tinged all over with a 
elicate purple, evidently from the root juice of a TJthoHpennutn, 

Howell reports that these moles are more or less abundant at 
lobeetie, Miami, Canadian, and Lipscomb, where their runways are 
specially numerous in cultivated fields, among the sand liills, or on 
andy lx)ttoms, while a few were found on wet l>f)ttoms and on gi'ound 
hat was flooded in times of high water. At Tascosa in 181)9 I found 
uole ridges common over the sandy river lH)ttoms. 

[Sorex personatns Geoffroy Saint Hilaire. Common Eastern Shrew. 

A specimen of this shrew, recorded by Mr. Oldfield Thomas « as 
received with the William Taylor collection from San Diego, Tex., 
is apparently the only record of a Sorex for the State. As numerous 
collectors have failed to find the species in the State, or anywhenit 
within the life zone including San Diego and most of Texas, it seems 
probable that this specimen originally came from s<jme other part of 
the count r5\] 

Motorex crawf ordi (Coues)(Baird MS.). Crawford Shrew. P^ared 
Shrew. 

SotioHorex differs from Blarina in having 28 instead of »V2 teeth. 
X, crawf ordi is larger than B, parva or herlandkrh with more con- 
spicuous ears, and with tail about 2i instead of li times as long as 
Idnd foot. 

This shrew was described from six^cimens collected at old Fort 
Iliss^ 2 miles above El Paso, and additional sjx^cimens have since been 
Brilected at San Diego, Corpus Christi, and San Antonio. Il has a 
Wde range in the arid I»wer Sonoran zone of Mexico, southern 
udifomia, and Arizona, and so far as we know reaches its eastern 
llliit near Corpus Christi and at San Antonio. 

Ilariiia brevicanda oarolinensis (Bach.). Carolina Short-tailed Shrew. 

A specimen of the Carolina shoH-tailed shrew from Jo-uiuin and 
*l*o from the Big Thicket, 8 miles northeast of Sour Lake, extend tlu» 
luge of this species from eastern Arkansas and western Missis>i|)pi 
Uo eastern Texas. Though thes(» shrews an» n<»v<'r abundant and are 
Isily overlooked in collecting, they may yet Ih» found over much of 
Ictem Texas where the conditions are favorable. Hollister cauglit 
^ Joaquin specimen in a runway Under old grass on low gi*ound at 

• Proc. Zool. Soc. Tendon, 1888, p. 44:*. 
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the edge of a cotton field about a mile east of town. It was half 
eaten while in the trap by some other animal, probably by one of its 
own species. Gaut caught the two Big Thicket specimens in traps 
set by old logs in the woods near Mike Griffin's place. 

Blarina parva (Say). Least Short-tailed Shrew. 

This smallest of the United States species of short-tailed shrews 
has been taken at Gainesville, Hempstead, and Richmond. As 
throughout a wide range over the eastern United States it is a rai*^, 
or at least a rarely taken species, it may well be as common over a 
large part of eastern Texas as over the rest of its range. 

The Gainesville specimens in the Merriam collection were taken 
by G. H. Ragsdale, but on the same ground in 1892 I was unable to \ 
find any trace of these animals save a few old runways under a i 
carj^et of fallen prairie grass. At Richmond in 1899, while trapping 
for Sigmodon on the big coast prairie, I caught one in its own little 
runway under the prairie grass. At Hempstead Gaut caught one in a 
trap set in the dry grass near a rain pool. 

Blarina berlandieri Baird. Rio Grande Short-tailed Shrew. 

The Rio Grande Blarina is slightly larger and paler than parva^ 
but vety similar in general appearance. It was described from speci- 
mens collected at Matamoras, Mexico, and other specimens have been 
taken at Brownsville, San Diego, and Del Rio, Tex. Little is known 
of its habits, which apparently are similar to those of parva. 

At Del Rio in February, 1890, I caught one in a Sigmodon runway 
on grassy bottoms of San Felipe Creek a couple of miles from the 
point where the creek joins the Rio Grande.** 

Myotis velifer (J. A. Allen). Cave Bat. 

The four localities from which this little brown bat is known in 
Texas — the mouth of the Pecos, Langtry, New Braunfels, and San 
Antonio — when added to its wider range from Arizona to Missouri 
and south to southern Mexico, indicate that the sj^ecies covers at least 
the western half of Texas. Specimens collected at mouth of Pecos 
by Lloyd, August 28 and September 4, 1890, and at Langtry by Gaut, 
^larcli 29, 1893, indicate that it is a summer resident alonjr the Rio 
(irande. I^loycrs specimens were " found in a cave tunnel," and 
(laiit's were taken in Pump Canyon, a deep box canyon near Lan^rtr}'. 
1 collected three adult males of this bat at Marble Cave, Mo., on June 
28 and 30, 181)2. One was caught in the cave 150 feet below the sur- 
face of the earth : the others were shot as they came out of the mouth 

a This Dol Kio spcninion, which is typical hcrlatidieri, was by some accident 
referred by r)octr>r M<'rrijiin to parva, althouu:!! lie bad previously written the 
njinio herlauilirri against it in the cataloj^iie. (N. Am. Fauna, No. 10, p. 1^ 
iSOfj — iie vision of Shrews.) 
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They were flying straight for the water pool without a crook or turn, 
and I shot four without missing, a rare occurrence in bat shooting. 
These were all females, but four taken on September 17 at the 
BoUes ranch, C miles south of Carlsbad, were all males. Three of 
these were shot in the evening as they flew about the house, and 
one was caught in the daytime in a corner of an outhouse. 

In the original description of the species, based on a serie*5 of five 
specimens taken at San Antonio by Mr. Att water, March 12 and Oc- 
tober 10, Doctor Allen says : '* It is a * house ' bat, all of the specimens 
having been taken in the house except one, which was caught in a 
barn." « 

Myotis ynmanensis (H. Allen). Yuma Bat. 

This little light-brown bat was not known from Texas until May 
26, 1903, when Gaut found a breeding colony near Del Rio. He col- 
lected a series of eight adult females and one young, and says: '* They 
were taken from a colony of bats, all the same species, in a shallow 
cave near the railroad about 10 miles west of Del Rio. When dis- 
turbed they flew about, the females each carrying a young one cling- 
ing to its breast. One of these young was obtained and prepared." 
It was very small, almost naked, and apparently its eyes were not yet 
open. 

Pipistrellus hesperus (11. Allen). Little Canyon Bat. 

These tiny gray bats are easily recognized by their jet-black ears, 
tail, and wings. They come into arid Lower Sonoran zone of western 
Texas as far east as the Pecos Valley. There are specimens from El 
Paso, Chinati Mountains, Grand Canyon of Rio Grande, Terlingu* 
Creek, Boquillas, points 15, 20, and 80 miles south of Marathon, 
Alpine, Paisano, Davis Mountains (east base), Sanderson. Pecos 
River (at mouth), and farther up the Pecos Valley from near Carls- 
bad and Santa Rosa, N. Mex. 

These bats are usually the most abundant of the species where the? 
occur, and th(\v are, more than any other species I know, strictly 
canyon or cliff (hvellers. They often follow up the canyons to tha^ 
extreme limits of Lower Sonoran zone on the warm slopes where th* 
surroundin^i: country is entirely Upper 'Sonoran or even Transition, 
and the hotter, drver, and barer the canvon the thicker these nii(W* 
swarm. They fly early, sometimes coming out on the shady >^i<lf ^* 
a canyon before the last trace of sunlight has disappeared, but even 
with a fair amount of light they are not easily shot. Their fligk^ 
is rapid and crooked, and the collector wastes more anununition <* 
them than on almost anv other bat. 

The Texas records for this species are all for summer. May 10 to 

«Hul. Am. Mus. Nat. Hist., VIIl. 2'M\ 181HJ. 
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August 20, and breeding specimens are found throughout their rangt*. 
A female collected 20 miles south of Marathon, Mav 10, contained two 
half-develoi)ed embryos, and two collected near Boquillas, May 28 
and 24, each contained one large embryo. Another taken at Santa 
Rosa, X. Mex., May 27, contained tw^o small embryos. 

In specimens of this bat shot only a few minutes (twenty or thirty 
at most) after they began to fly in the evening, I have invariably 
found the stomachs stuffed full of freshly eaten insects — a fact which 
si)«iks well for their skill as flycatchers. 

Pipistrellus subflavus (F. Cuvier). (Irorgian Bat. 

SjKH-imens of the (ie()rgian bat from Clear Creek, in (ialveston 
(*<Mmty. I^Hig Lake, Brownsville, Devils River, Comstock, and Del 
Rio i-ndicate a range over the eastern part of the State and as far west 
IS the timl)er extends along streams in Lower Sonoran zone. The 
species has a wide range over the southeastern Tnited States, and 
finds its western limits in Texas. The Brownsville si)ecimen col- 
lecteil OctolM»r 10, 1891, may have l)een a migrant, as may also have 
been tho^ from Clear Creek, taken on March 2X. One from I)<»vil.' 
River, collectinl July 2Ji, and thre(» from Long Luke, procured ,Fnly 
10 and 20, w«»re undoubtedly on their breeding grounds, as were prob- 
;.l»lv th<)S4» from Del Rio, collected Mav 21 and 22, and one from 
Conisto<'k. <oll(H'ted May 3. 

ft 

Teipertilio fuscus Beauvois. Large Thrown Bat. 

Sjiecimens of the brown bat from J<»rtVrsoi?. Sour Lake, the Brazc» 

River, (iradv. and the Davis and Chisos mountains carry the ran*!: 

of the s|K»ci«»s across Texas from east to we>t without defining any 

limits of range, but the siH»cies apparently has not Ix^en taken in the 

HKithern j)art of the State. The spt»eimen rolh^-ted by Ilollister at 

Ji»ffers<Mi. Jime 14, nuiy have Ihm'ii a late migrant. a> the s|H.»cie 

i> sup|M»s4»d not to bn»ed in I^iwer Sonoran zone. One colltH'ted by 

Gtut near Sour I^ke, ilan*h 17, was undoubtediv a mi^rrant. The 

Brazos River s[>ecinien is an old ah'oholic (No. 11217. I'.S.N.M.), 

without date. The Davis and Chisos mountain> <periniens wen» in 

Transition zone, and prol)ably on their bretMling ground-. Both :ire 

'^ales, and ii! lK)th hK'alities the speeies s<»enied to 1m* rf»niinon. The 

one from the Davis Mountains wa> >hot bv L. A. Fnrrtr> on tin* 

<>veiiing of July 12 as it came down tlie giilch ovrr our ranip at ."».7<m» 

fi-et altitude. The CMiisos Mountain >pe<'imen wji- ^lint l»y MeCliii-e 

Surlier, June 5>, at our camp in the gulch at «'».(mm) fret altitude, at the 

Slge of Transition zone. 

At Mr. C O. Fiidev's ranch, at the w<»>t ba>e of th(» l>avi> Moun- 
ains, I found two lower jaws of this bat amo;>g numerous other bones 
n pellets under the nest of a great horned <»wl. 
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Lasiums borealis (Miiller). Red Bat. 

The red bat is common over eastern Texas and westward to the 
lower Rio Grande, Devils River, and Wichita Falls. Specimens 
have been taken at Jeiferson, Clarksville, Arthur, Paris, Waco, Tar- 
kington Prairie, Wichita Falls, Camp Verde, Ingram, Nueces Bay, 
Corpus Christi, Brownsville, Fort Clark, and Devils River. Its west- 
ern limit in the State apparently corresponds to the limit of essen- 
tially treeless plains. Being a tree bat and partial to the deep shade 
of bottom-land forests, it follows the stream courses into the plains 
as far as thev carrv timber. 

The dates on Texas specimens, covering a period from March 19 to 
Noveml)er 80, do not indicate whether the species is migratory or 
resident, or whether, if resident, it hibernates or is active during the 
winter months, but there is abundant proof that it breeds throughout 
its Texas range. A female shot at Clarksville June 10 contained 
two fully developed fetuses, as also another, shot the next evening at 
Paris. Two females shot at Paris June 11, and 3 at Arthur June 16, 
were all nursing yoiuig. In a large series of specimens collected by 
F. B. Armstrong at Brownsville there are 39 young, ranging in size 
from tiny, almost naked individuals a few days old to almost full- 
grown aninuils, and bearing dates from May 19 to July 25. Most of 
the very small young wore taken in May, but one of the smalli»st ii^ 
dated Julv \^, Adults were collected at Brownsville bv Llovd as late 
as September 10, at Corpus Christi November 13, and at San Patricio, 
near the mouth of the Nueces, November 30. 

These bats are among the least difficult to collect, as they come out 
early in the evening and their flight is comparatively slow. In leafy 
woods thev often come out soon after sundown, while there is still 
light enough to distinguish the species by its color, form, and flight. 
At Wichita Falls I shot one as it was flying about in the woods near 
the river in bright sunlight at about 4 p. m. In the big pecan grove 

near the head of Devils River thev were verv numerous in Julv. 

. • . 

Lasiurus borealis seminolus (Rhoads). Florida Red Bat. 

A single specimen of this rich mahogany-brown subspecies, recorded 
l)v (lerrit S. Miller, jr.. from Brownsville" is the onlv record for 
Texas. It ^^as killed September 8, 1891, and was probably a migrant 
from its usual summer range in the South Atlantic and Gulf State? 
east of Texas. Upon all grounds of geographic distribution this bat 
should 1m» a sinnnier resident of eastern Texas, and it will probably 
Im» found there when this most neglected group of all our North 
American mammals becomes belter known. 
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Corynorhinus macrotis pallescens Miller. Long-eared Bat. 

A single specimen of this pale subspecies of the long-eared bat. col- 
lected by Lloyd in the '* east ■' Painted Cave, September r», 18iK),* ap- 
parently forms the oidy record for Texas. From its wide rangi» over 
Mexico and arid I^wer Sonoran of southern California and Arizona, 
the species may be expected to inhabit at least a large part of western 
Texas. In the eastern part of the State its plac« would naturally 1« 
taken by the darker colored macrotis^ which has not yet bei»n reconled 
from Texas, but which breeds abundantly in southern Louisiana. j 

Antrozous pallidus (Ia^ Conte). Pale Bat. i 

This large, light -colored bat is common throughout the summer in 
arid lA)wer Sonoran zone of western Texas from Sycamore Creek, 
Devils Kiv(»r, and the Pecos Valley westward, and a single sj)eiMineii 
was obtained at Tascosa, in the northwestern part of the Panhandle. 
The records cover a period from April IS to October 11. but these 
limits are apparently dates of collectors' entering and leaving the 
legion rather than of the migration of the bats. Still in the Rio 
(irande Vall(\v enough winter work has l)een done to prove that \ht \ 
bats either migrate or hibernate during cold weather. That they . 
breed in the legion is amply proved by their remaining thnnighout the j 
summer uionths, and by a female shot near Boquillas, May "IK and ^ 
three females taken at Comstock May 11, each containing two large \ 
f(»tuses. Lloyd collected a half-grown young at Paisano, July X^- \ 

During the day th(\v hide in cracks of luiildings, and pn>hal)ly 
also in clitl'^. as thev inhabit nxkv countrv where there are no build- ; 

• • • 

ings. At Comstock, May 11, li)()l, Oln^rholser found "eight or nine j 
roosting behind the signboard of a store, and they wen* said to have \ 
been driven from a similar place at the railroad station." He ; 
secured five of these, which proved to be four females and erne iiialet 
On July Jl and ^J.*) of the following year Hollister caught si»ven niort 
(four males and three f<'males) from behind the sign!K)ard at the 
railroad station at Couistock. At Van Horn one came into mv n«m 1 
in the evening (»f August 2.*i, and was caught. Near Carlsbad. N. il 
Mex., th(»s(» |)jits were abundant arouml the house on the I^Jl* 
ranch in Sept<Mnber, coming out of cracks in buildings early in th6 
evening and flying softly around the lious* in the twilight Ik* fore the 
smaller bats JM'gan to appear. During the day I often heard the© 
s<|ueaking behind the casings, and with a pair of forceps t<K>k fiw 
from iK»hind a board. Of six specimens taken, three were malc^s an^ 
three fenuiles. In this species I have never found a striking pte* 
ponderance of either S4»x, probably lH»cause I have found them onJj 
in the breeding si»ason. 

« rrolMihly the tlilnl cave, alMiut a mile below tlie mouth of the Peciw. 
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I '•« ir fli^lii i^ Mifi hihI iii>i«<4*li*«-. iiml, while rii|>i«l. it i** iml s«i 
« K aimI }«-rk.v ii<* tliHl i>f iiiiM \m\^. 'rii(*ir li^lit I'ohir iiinl Isir^i* 

u r» ifit-r (hi'iii itliliiiH|iikiil»li* ill ill** riirly rVr|iiii<;: ■■\i*li tin' i<ili;r, 

•i«;r^iii.L' '.ii- •an •««»iiiHiiin'- U* «li*«liii;;iii^li(M| h^ tin* l»jii- ll\ «i\»t. 

I. «*M f*iii.il«'. |in*vinii<*ly iiiriitiinicd :i-< ronliiiiiiii^ tun friiiM'«. 

■-■•■ir-^i '•>.• iiiiii. ( ii|i|in>\iiiiatrly a fiNii ) fritm ti|» to ii|i nf \\iii^*« 

fctzaoBiaft mexicanuB Saii'^Hin'. Kni* i:iili'«| Hat. 
I '.• ffi^ (.iiji'il li:it i^ tli«' iiii><*l aliMiiiJaiit ^{irrii-. ii\it a|i{irii\i 
.»*• . *'.* ui*-rfMt lialf <if '|'i'\:i- ill :iii«l L«i\\4'r >4iiiiiraii /nin-. |i<> 
tt<' r : ] ii.:t nf iaii;5i', -mi far a- kimwii, a«;riM-. i-|ii-<-I\ wiih ihr 
rf4« ri i.iMti" iif inf^|iiiti*. riiciT i-* a "jH-i ihii-ii ill tlif I '. >. Niilhiiiai 
Mli^- .' . « «illi-i tilth lalN'ji'ij Imliaiii'la. IIm' "piTii*- i-> alHiiniaiil at 
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\!|#:ri«-. |hi\i« MiiillitHlli«. Kiil'l StiM-ktiili. aiHJ ii|i tlir |'itii-> Vallf\ a^ 
hf a* Ki»-Mfll. N. MiA. Tilt* aliiiii<laiit liat'> in tin- luuii of Kj I'a-u 

lf» {'Tii'taiM^ **f till** «|N'i'li-<. 

If. at If.i-i a ]iiiri «»f llirir It-xa^ raiiirr liii*^* iial« art- iii>l •inl\ 
l»*>:>U-f1. '•• t .iitl\i* llinill^rlH'Mt ttif u lliliT liiniitli^. At I N-I Km I 

iv*-: T'.ti.i .ilii.tiilaiit ill Jaiiiiar\ ainl rrliiMarx. !*«*«!': I.li'\<l aiiil 
**'m-M^,.f f..iiii.l llii'iii «*iiliilii«ili at Ka;:tr Pa-- Ml Nii\i*|iiIn'I . .ii.'l IJii\i| 
il«-.i i.i,t- iiii |*ui|n* Nliiihl Nii\fiiilM|- 11. Ai Mra/.n*- ('ai\ fiiiiini 
■ - iatf .1- i l«iiilMT \K ItN^-j. aiiil *-a\- : " I •^Imt iwi'iitv t*i tin-*- ImI- 
aa 'fA'k III till' liritip* wJiiTr llir ji-Na" I'aritii- lkailiiia<i <iii •■ 
ib itrj/*r> rill- lull- ui'i'i* Ml till* iiai k*« i>\ lii]hi!i'i'«|-.." Mii-i iif 111- 
tin^-'. «{•-« iiiii'ii- an* \i'!'\ fal. wliiili wmilil '*ii;;l'*"I i^ii lah-i 

lir* •...J* J !i.l\f ||llilTliatl*<|. Al >:ill AliL'i'ln OU'lllnl •? I«]h«!Ii<I 

Hr •}•• •-- A|iiil J til I. I'.Ntl : " MmiijiI.iiii mIum:.' tin* ( 'iii.> if. "i.'c 

«r «a- Ijki-li. All IIh' ImII^ -4-rli Will- . l}i|>. Ill-Ill l\ nf til- 'Jfl.ii 
Xl K'»rl ^t<Hkl«Ml. ill Ail^fll^l. < :IIN li|iiill* llii'lii a< tin- " liiM-*! 

i^i'^laiit Iml." Al AI|iiiM'. •Iiil\ .'*. llii'\ ^^.lllll•-•l iiMl Iif till- .I'jiilf 

•til* 'if t-f II I ill ImH|*4*^ III IIh' «'^*'lllll^' lllll ll lin- tiiU I. \\,|. fill! nf till III 

ad t}^ir iiiii»kv iMlnr, A fi'w ui-ii- -iini m tli*- •.immiii- nf iln- li.ivi- 
lb«r*iaiii- JnU In. ami ilinr iiiiiiii i.iL.iM'- ihIhi \\.i- \»i\ i.>r. • !■•!• 
9m€.g lfj«- fil'l miIi^Im* ««ii1U at I'mt Iri\ \t ili* i ii • '. ■' M* 

H»'»if'l l-4i»-\ . iifjir K«'rr\ illi. tlii-i l-.ii ■iii r...ii- \|i- 
*"Cf.« "^•ciM- Wi'ii* «*liiil iiiMiiiiil (ill- i.it.'li i>i. i>i ; J - I .... - J. 

■H •4«i- «»f llH'ir riitMlll(f plai-i'- \^:i> fniilMl .1 .1 ■ t i- k. .: >l<r ih 
***Hb«fi|rillf( MM'k <if H lil^li •III) I IliMl^t llii-Mi «j .'.ii..!.:.' .11 •! 

»K«r*«llr fi|tlitiii|; III I lit- i-iaik. A l'<-u )i<>i> "f '>•• i-.\.!'it\ 

^'.ibJSllt MXtCVfl of IInMII I«i till- LTIoiiii'i- al^i i-\.iliillt.il i"i. imw i •! I lif-4* 
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to Ix^ males and females in about equal numbers. The embrvos in 
these females were just beginning to enlarge noticeably, but a female 
shot at Bo<|uillas May 28 contained a half-developed embryo. ()na 
hot May evening in San Antonio I have watched a stream of these 
bats fly from under the cornice of the old adobe hotel, makin«r the 
hot air heavy with their odor. They are partial to towns and adolr* 
houses. At Del Rio, in Januarv and Februarv, 1889, thev werv 
ex(*essively numerous. At dusk the air seemed full of thenu ami sev- 
eral j)eople told me that their houses were so infested with bats that 
no one would rent them. On visiting one of these vacant houses in 
the evening I found bats pouring out of cracks and holes in the Ixmnls 
that covered the adol)e walls. There was an incessant squeaking and 
scratching as tliey climlx*d over the inner surface of the l>oards and 
fought and pushed each other at the narrow places of exit. The 
nois(» could Ik» heard across the street. I stood at a knothole and 
caught them as they came out one at a time, until I had nine in my 
hands, but by the time T had dispatched these the others were all 
out and on the wing. My specimens were covered with lice and 
redolent with a peculiar rank, musky odor that did not leave ray 
haiuls for a couple of days. The odor is like that of the ho«« 
mou.s(\ only nuicli stronger, and it is often noticeable as you walk 
aloiig the sidewalk past some of the bat-infested houses. 

Promops californicus (Merriam). Bonnet Bat. 

A single specimen of this large bat, collected at I^ngtry, Te.x., 
March S, 19();i, by James H. Oaut, adds the species to the Texas fauna 
:ni(l extends its range from the southern parts of Arizona and Cali- 
fornia, (laut says it was caught in the pump house at the bottom of 
Pump Canyon, near Langtry. 

Mormoops megalophylla senicula Rehn. Kehn Bat 

The only specimen of this Mexican and West Indian bat n^conled 
from the FnitcMl States was taken bv Dr. E. A. Mearns at Fort 

« 

Clark. Tex.. December 3, 1SJ)7. Doctor Mearns says: 

A Iiuly <'aiIl<Hl iiM» to her houst* to stH» a * vory reninrknble bat' which Ufl4 
attjirh<Nl its«'lf to tin* Iiiikt si(h» of a door-scrcM'ii. 1 found this bat very muHi 
aUvc, at a season whoii aU othor hats of the hx^jillty were doriiiaiit or \uA 
iiiiKrat<Nl. No oth«'r Imts \v«»n» scn^n until the following March, when the com- 
nioii \ ifi'tinoinuf* reapiM*anMl in the usual aliuudamv.o 



• rroe. Biol. Sue. Wash., XIII, p. ItJO, lOOa 
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Castela iiicholsonii, 1«. 

CaHtor canadensis frondator, 124-127. 

canadenitiN texensitt, 11, 122-124. 
Cat, leopard, 166. 

red and gray, 14. 167. 
Ceuchrus tribnloides. 87. 
Cophalanthufl occidentalis, 25. 
Cert'ocarpu8 parvifollus. 83, 71. 
Cereus stramineuA, 86. 
CervuH canadensis, 60. 

merriami, 60. 
Chameleon, Carolina, 39. 
Chionactis episeopus isozonus, 47. 
Chipmunk, gray -footed, 81. 
Chordeiles henryi, 33. 
Citelhw mexicanus parvideus, 47, 86. 

spilosoma anncctons. 88. 

spiloMoma arens, 88. 

8pilo(9oma major, 87-88. 

spilosoma marginatus, H8. 

tridecemlineutus pttllidus. 87. 

tridecemllneatiiM lexensis, 86-87. 

variegatus biu'kleyi. 84-*'>. 

variegatus couchi. 83-K4. 

variegntus grammunis, Sft-8di 
Civet cat, 1h2. 
Cnemidophorus gularis, 14. 

p<'r|»lcxns, 44. 

sexlinoatuM, 44. 

tessellatus. 41. 
Coast nuirshos. 2t). 

prairie. 19. 
Coati. 19J. 

Cu'ligena clemenciie, 'Si^. 
Coleon.N X brevis, 44. 
Cotidalia (»lM)vata. 21. 
Conepatu.*- Iruconotus texensis, 2(>4. 2lW>. 

M earns. 202. 

mesoleiuMJs niearn.si. 202, 21M. 

in<'Mileii<>iiN t4*linaleHt«*H, 11.203-206. 

Texas. 2o.'>. 
Ckiii. lirj. 
Cop|nThea<l. 4«.'. 
Coreopsi.s. ly. 

Coryiiorhimis marnttis jialleM-ons, 214. 
Cottonmouth, 49. 
Cotton rat. Berlandler, 117. 

Chisos Mountain, UK. 

Texas. 111. 
Cottontail. BiingN l.V>. 

Chapman, l.'iii. 

de.««ert. l'>7. 

mountain, I.V.). 

plains, l.'id. 
C-ougar, M<*xiean, 1(>2. 
Covilh>a tridentata. distribution of.'^S. 
C-oyote, MeHrn»i, 177. 

plains. 174. 

small-t<M»th«M!,l7H. 

T(>xaK, 17.S. 
Crawina granditlom. 97. 
Crato^comys caKtanopK. 132-i:{:4. 
Creow>te biuth,2.'>. 
Crotalusatn>x.49. 

eonfluentiis,.'iO. 

h<>rrlduii.39,'4tt. 



Crotalui! lepldi]8,51. 

mokMsus, 50. 
Crotephy tU8 colUrls. 39. 

coUaiis bailejrl. 40. 

retlcuUitus, 40. 

wisllicnii, 40. 
Cynomya ludovicianus, 8$^-92. 
Cyrtonyx meamsi, 3S. 
DaByllrion texanuiii,81.66. 
Dassrptenui intermediun, 213. 
J)a9ffpu9 novemciHctut var. mexicanu*^ 52. 
Daubentonia longifoUa, 17, 20. 
Deer, gray mule. 66. 

plains white-tailed. 63. 

Sonora, 64. 

Texas white-Uiled, 60. 

white-tailed, 61. 
Diadophis regalis. 45. 
Didelphis marsupiall:* texensii^, ,'>7-<58. 

virginiana, 56-^7. 

virginiana plgra. 19. 57. 
Dioepyroe virginiana. 32. 
Dipodomys elator, 148-149. 

merriami, 149-150. 

merriami ambiguus, 150. 

specUbiliH, 118, 147. 148. 
Dr)*marchon corais melanuruK. 47. 
Drymobius margaritifenis. 46. 
Elaps fulvius, 39. 48. 
Ephedra trifurcata. 74. 
Erethizon eplxanthum, 150-151. 
EumeCes bn»vilineatuii, 45. 

gtittulatus. 45. 

obsoletus. 45. 

quinquelineatus. 45. 
Eu.stoma, 19. 
Eutainia cyrtopnii. 48. 

elegans marclana, 39, 48. 

proxima. 48. 
Eutamias cinen^icollis canipos, 81. 
Fallugia paradoxa, 33. 
Felis nitarhr, 167. 

cacomitli. 167-169. 

cor>'I, 163. 

couguar, hUA. 

ryrn, 167. 

hipiK>lestef< azttH'Us, 162-I()3. 

onca, 163. 

onoa heniandezi. 163-It'i6. 

panlal's. 166. 

panlalis limitis. 166-167. 

yaffuaruiKli, 167. 
Ferret, blark-foote<i. 197. 
Fiber zil>ethicuM. 120-121. 

zibethicus ripensis, 121-122. 
Flying scjuirrel. Florida. 79. 
Fox, Florida gray. 1h2. 

gray, 180. 

kit. 179. 

New Mexico desert. 179. 

red. 178. 
Fox H«|uirrel. Louisiana, 75. 

western, 75. 

Texan, 77. 
<farrya lindheimeri.:{3. 

wright(.74. 
Uecko.44. 
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Manfrcda maculoNa, 18, 24. 
Massasauga, 49. 
MegaquiscalUH, 17. 
Mephitifl mewmclas, 200-201. 

mesomelas variang. 201, 202. 
Meriollx, 19. 
Merriam elk, 60. 
Mesophytic plant reflrion, 23. 
Mesquite, 31. 
Microrhamnus, 88. 
Microtus ludovicianufl, 19, 119-120. 

mexicanus guadalupeneift, 119. 

pinctorum aurioularifi, 120. 
Mimoea biuncifera, 83. 
Mink, large brown, 196. 

southeastern, 196. 
Mole, eastern, 205. 

plains, 207. 

Texan, 206. 
Mumeyfa pallida. 24, 104, 157. 195. 
Monarda, 19. 
Morella eerifera, 20. 
Mormoops mcgalophylla senicula, 216. 
Mountain lion, 162. 

sheep. 70-75. 
Mouse, grasshopper, 93. 

harveht, 104, 105, 106. 

house, 92. 

pocket. 135, 187, 138, 189, 140, 141, 142, M8. 

white-footed, 94.95,96. 
Mus alexaiidrinuv, 93. 

musculus. 92. 

norvegiciwj, 92. 

rattus, 92. 
Musk hog, 58. 
Muskmt. 120. 

Pecos River, 121. 
Myotis califomicus, 209. 

ineautus. 209-210. 

velifer, 208. 
• yumanensis, 210. 
Nasua nari<*a yucatanica. 14, 192. 
Natrix clarkii. 47. 

fascia ta transversa, 47. 
Neotoma albigula. li:{-114. 

floridana attwateri. IIO-III. 

floridana baileyi, 109-110. 

floridana nibida. 107-109. 

mexicana, 114. 

micropus, 111-113. 
New species of mammals. 10-11. 
Nolina lindheimeriana. 65. 

texana, 33. 
Notiosorex crawfordi. 2U7. 
Numenius loiydrostris, 3:1. 
Nuttallorois borealls, 88. 
Nyetioeius humeralis, 218. 
Nx^^lnomus mexicantis. 215. 
Ocelot, 14, 166. 
CKlocoileus couesi. 61. 64-65. 

hemlonus. 65. 
Odocolleus hemioniis can us, 65-67. 

louisianie, 61. 

virgin ianus, 61-4i8. 

vindntanua macrounia, 68-64. 

virginianufl texanua, (NMi3. M. 
(mychomys lenoofuter paU«tcens, 98-M. 

Umglpea, 99. 

torrtdut. M. 

torrklM9 arfnieola^ M. 



Opheodrys sstiyus, 46. 
Ophimunui ventralis, 44. 
Opossum, Florida, 67. 

Texas, 57. 

Virginia, 56. 
Opuntia arboreacens. 164. 

cymochila. 33. 

engelmanni, 24. 25, 75. 88, M, 85. 86, 
181, 195, 200, 208. 

lepticaulis, 24. 

mai*rorhi3ca, 87. 
Orysomys aqoaticus, 104. 

palustris, 19. 108-104. 

palMMtrii texenwit. 106. 
Otocoris leucolsema, 38. 
Otter, 196. 

Ovis mexicanus, 70-76. 
Padre Inland, 20. 24. 
Panther, 162. 

Adirondack, 168. 

Florida. 168. 
Parabuteo u. harrld, 112. 
Parkinaonia acnleata. 17, 24. 
Peccary, Texas. 68. 
Pedomyi, 119. 
Pentstemon, 66, 76. 
Perodipus oompactua, 20, 146, 147. 

montanus ricbardsoni. 144-145. 

ordi, 144. 

sennerti. 14^-146. 
Perognatbos flavescens copei. 148. 

flavus, 140-141. 

hispidua, 136-187, 200. 

hlspidus paradoxus, 187-138. 

hispidua spilotua, 188. 

intermedius, 189-140. 

merriami, 141-142. 

merriami gilvus, 142-143. 

nelsoni, 140. 

nelsoni caneseens. 140. 

penicillatus eremieus, 138-189. 
PeromyscuB. Atiwater. 100. 

attwateri, 100. 

boylel laceyl, 11. 99-100. 

boylHpeniriUaiut, 98. 
.boylel rowleyl, 98. 

ran IIS, 96. 

deseri, 100. 

eremieus, 100-101. 

errmitus arenariui, 100. 

frosted, 97. 

gosaypinus, 97-98. 

L<acey, 99. 

leueopus. 94-95. 

leucopus meamsi. 96. 

leU(H>pus texanus. 96-96. 

little pale, 96. 

michiganensis palleficena, 96-9/ 

pine woods. 97, 

Rowley, 96. 

S<moran, 97. 

sonoriensis, 97. 

M>noriensis blandus, 97. 

Uylori. 16. 19. 101-102. 

tmylori Hiibaier. 11. 17, 19, 102-lOS, 

tornilto, 95. 
Persimmon, black. 82. 

Japanese, 31. 

Texan. 81. 

yellow. 32. 
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Corynorhinus macrotis pallescens Miller. Long-eared Bat. 

A single specimen of this pale subspecies of the long-eared bat, col- 
lected by Lloyd in the " east '' Painted Cave, September r», 1S1K),« ap- 
parently forms the only record for Texas. From its wide rangi* over 
Mexico and arid Lower Sonoran of southern California and Arizoni. 
the species may be expected to inhabit at least a large part of western 
Texas. In the eastern part of the State its place would naturally be 
taken by the darker colored macrotis^ which has not yet betMi recorded 
from Texas, but which breeds abundantly in southern Louisiana. 

Antrozous pallidas (Ia» Conte). Pale Bat. 

This large, light-colored bat is common throughout the summer in 
arid Lower Sonoran zone of western Texas from Sycamore Creek, 
Devils Kiver, and the Pecos Valley westward, and a single sjHvimen 
was obtained at Tascosa, in the northwestern part of the Patihandle. 
The records cover a period from April 18 to October 11, but these 
limits are apparently dates of collectors' entering and leaving the 
legion rather than of the migration of the bats. Still in the Rio 
(irande Valley (»nough winter work has In^en done to pn>ve that iht 
hats either migrate or hibernate during cold weather. That they 
l)ie(»d in the rt»gion is amply proved by their ivmaining throughout the 
summer months, and by a female shot near B(H|uillas. May 'Js. ami 
thr(»e females taken at Comstock May 11, each containing two large 
fetuses. Lloyd collected a half-grown young at Paisano, July IS. 

During the day they hide in cracks of buildings, and pn)hahly 
also in cliH*'-. as thev inhabit rockv country where there ai'e no build- 
ings. At Comstock. May 11, 1J)()1, OU^rholser found "eight nr nine 
roosting l)eliin<l the signboard of a store, and they were said to have 
been driven from a similar place at the railroad station." Ih 
secui'ed five of these, which proved to be four females and one male. 
On July '2[ and )l^t of the following year Mollister caught s<*ven more 
(four niale> and three fenial(»s) from lM»hind the .signboard at the 
railroad station at Comstock. At Van Horn one came into mv nwm 
in the evening of August '2*\. and was caught. Near Carlsba<l, N. 
Mex., these bats were abundant around the house* on the liolles 
ranch in Septeml»er, coming out of cracks in buildings early in the 
evening and Hying softly around the house* in the twilight befon» the 
smaller bats began to ap|)ear. During the day I often heard them 
s<|u*»aking behind the casings, and with a pair of forceps liH)k five 
from iM'hind a board. Of six sjM»cimens taken, thrw were males and 
thive fenniles. In this s|)ecies I have never found a striking pre- 
ponderance of either sew, probably Invause I have found them only 
in the breeMling scMison. 



u TniUahly th«' tliinl (*tive. aiNMit a mile Inflow the mouth of the PecoR. 
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T.'i«ir f1i|flii i<> Mttt Hiiil iiiiiH*li-***. iiihI. wliili* rn|ii«l. it i*> imt >4t 
...•k aihI ji*rky ii'« llial nf iihH Imt*-. Tlirir li^lit «filur iiihI hirp* 
'\tr r«ifil«-r fill-Ill iiiiiiii*«luknlili* in tlii* fiirly ••vriiiii^r: cmimi tin* Inn;;, 
|tft*)r«tii.L' '^ir- • iin MiiiiHiiiii*<* In* tli<*tin;riii<*lH*«l n*. tli«> Imn fl\ hxit. 
\r ol'l (•iii.iti-. |in*vifiii«ly nirntiniifii :i« cunltiiiiin^ iwn fftiix4'«. 
iii«->*rt-i •I'* iiiiii. I ii|i|ir(i\iniiitf*lv II foot) fmni ti|i to tip <if wint;** 

■ ». »•• fn -Ii. 

IfrtiBomni mezicanuB Siin<*<*iin'. Trti' t:iitiM| lint. 

!'• fft-v t.iili-ii )i:it i** till' liitiot :ilMiii>liilit o|H>ric- iinit :i|i|irn\i 
a*' . T .. ui-.titi, half nf "ri"\:i* in :iii<l l.iiWrr Sfi||iii:in /oIh-. Ii- 
'«•!•: i.iii.! tif i.iii^fi', "Ml fjir a- UiHiwii. ji;friM"» f|ii^-l\ with ilir 
-a-** r n.ii- iif iiii-^|iiil«*. Tlirii* i'* a -|M'iiiiii'!i in tin' I . >. \:iiiiiiial 
M^i^ •'■■ ' 'illi-t 1 mil lalN*|«'i| Iliilian<«l:i. I In- "{MM-ir^ l« :iliiiiii):iiil at 
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\jk£\*- i'.t--. Iii'l Kill. (*nniMiN-k. iniiiitli nf I'fi-o*.. Lan;:trv. U«M|iMlla^. 
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Corynorhinns macrotis pallescens ^filler. Long-eared Bat. 

A single specimen of this pale subspecies of the long-eared bat, col- 
lected by Lloyd in the *' east '" Painted Cave, September ."•, 18SK),« ap- 
parently forms the only record for Texas. From its wide range over 
Mexico and arid Lower Sonoran of southern California and Arizoni, 
the species may be expected to inhabit at least a large part of western 
Texas. In the eastern part of the State its place would naturally be 
taken by the darker colored macrotis^ which has not yet been recorded 
from Texas, but which breeds abundantly in southern Louisiana. 

Antrozons pallidas (I^ Conte). Pale Bat. 

This large, light-colored bat is common throughout the summer in 
arid I^wer Sonoran zone of western Texas from Sycamore Creek, 
Devils River, and the Pec*os Valley westward, and a single specimen 
was obtained at Tascosa, in the northwestern part of the Panhandle. 
The records cover a period from April 18 to October 11, but these 
limits are apparently dates of collectors' entering and leaving the 
region rather than of the migration of the bats. Still in the Rio 
Grande Valley enough winter work has been done to prove that thft 
bats either migrate or hibernate during cold weather. That thej 
breed in the region is amply proved by their remaining throughout the 
summer months, and by a female shot near Boquillas, May 28, and 
three females taken at Comstock May 11, each containing two large 
fetuses. Lloyd collected a half-grown young at Paisano, July 18. 

During the day they hide in cracks of buildings, and probably 
also in cliffs, as thev inhabit rocky countrv where there are no build- 
ings. At Comstock, May 11, U)01, ()l>erholser found "eight or nine 
roosting l)ehin(l the signboard of a store, and they were said to have 
been driven from a similar place at the railroad station." He 
secured ^\i} of these, which proved to be four females and one male. 
On July 24 and 25 of the following year HoUister caught seven more 
(four males and three females) from Wiind the signboard at the 
raih'oad station at Comstock. At Van Horn one came into mv nwm 
in the evening of August 23, and was caught. Near Carlsbad. N. 
M(»x., these bats w(»i*e al>undant around the house on the BoUes 
lanch in Scptenil)er, coming out of cracks in buildings early in the 
(vcning and flying softly around the house in the twilight before the 
sum Her l)ats began to appear. During the day I often heard them 
s<|U(»akiiig l)ehind the casings, and with a pair of forceps took five 
from behind a board. Of six specimens taken, three were males and 
three feuiales. In this species I have never found a striking pr^ 
ponderance of either s<\\, probably lx»cause I have found them only 
in the breed inir season. 



« rrohnhly the tlilrd caive, alxmt ai mile helow the mouth of the Pecos. 
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Their fliglit is soft and noiseless, and, while rapid, it is not so 
t\\\n-k and jerky as that of most bats. Their lipht color and lar^e 
>iz«* DMuler them unmistakable in the early evenin<r; even the lon^, 
pn>i«*<*tin^ ears can sometimes be distinjUfuished as the hats fly over. 
An old female, previously mentioned as containing two fetiisi^s, 
measured :Ur> mm. (approximately a foot) from tip to tip of wiujGfs 
wliile fiv>h. 

lyetinomns mezicanai Saussure. Fn^e-tailed Hat. 

The fi*ei»-tailed Imt is the most ahun(hint species over approxi- 
malelv the western half of Texas in arid Lower Sonoran zone. Its 
eastern limit of ran^\ so far as known, agrees clo^t»ly with the 
ea>tern limits of mes<]uite. There is a sjH»cinien in the V, S. National 
Mii>eum ('oHiM'tion labehMl Indianohi. The species is abundant at 
Sail Antonio, and I have examined siKM*iinens from Hrazos, San 
Aii^lo. Kerrville, Ingram, Pa<lre Island, Brownsville, Hidalgo, 
Ea^Ie Pass, Del Kio, Comstock, mouth of Pecos, Landry, Hocpiillas, 
Alpine, Davis Mountains, Fort KSt(K'kton, and up the Pecos Valley as 
fsr as Ro>well, N. Mex. The abundant bats in the town of El Paso 
■n* probably of this sj)ecies. 

In at least a part of their Texas ran^e these i)ats are not only 

rwident. but active throughout the winter months. At Del Rio T 

found them al>undant in Januarv ainl Februarv. ISM): Llovd and 

Sin»ator found them common at Ea^le Pass in NoveiniM»r, and Lloyd 

collwted one <m Padre Island XoveinlH^r 11. At Brazos Carv foun<l 

iheni a> late as ()ctol)er 0, IIK^J, and savs: " I shot twentv of then* bats 

in a cnu'k in the bridjre where the Texas Pacific Uaib'oad cross<»s 

the Brazos. The bats were in the cracks bv hundreds." Most of his 

ilc(»holic ^^j)ecimens are very fat, which wouhl su<r^e>t that hit<»r 

they mi^ht have hilK'rnated. At San An^relo Oln^rhoUer re[)ort(Ml 

thi» >iH*cies April '2 to 4, 11M)1 : "Abunchmt alon«r the Concho, where 

oiie was taken. All the bats m'cu wen* apparently of this <renu>." 

At Fort St<K'kton, in August, Carv reports them a> tlu* " most 

ibiindant Imt."" At Alpine, July ."), they swarnu^d out of the adobe 

*alls of empty houses in the evening until the town wa> full of them 

•nd their miiskv cnlor. A few w(»re shot in the <*anvoii> of tin* Davis 

Mountains Julv 10, and their uninistakable odor wa> vcrv iioticcabh* 

^inonj^ the old adolx* walls at Fort l)avi>. At the ranch (if Mr. 

fioward I^act'y, near Kerrville, the>e bat-- were nuuieroM- May 1 to 7. 

IhOJ>. Some were shot around the ranch i»uihlin<;> in the cvcniucr, 

ind one of their r(K)stin^ places was found in a crack un<Icr an 

iverhaiiging nK*k of a hi^h clitf. I heard them stpieakin^ and 

ipparently fighting in the crack. A few shots of the auxiliary 

wrought sixteen of them to the ground, and examination showed these 
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to be males' and females in about equal numbers. The embryos in 
these females were just beginning to enlarge noticeably, but a female 
shot at Boquillas May 28 contained a half-developed embryo. On a 
hot May evening in San Antonio I have watched a stream of these 
bats fly from under the cornice of the old adobe hotel, making the 
hot air heavy with their odor. They are partial to towns and adobe 
houses. At Del Rio, in January and February, 1889, they were 
excessivelv numerous. At dusk the air seemed full of them, and sev- 
eral people told me that their houses were so infested with bats that 
no one would rent them. On visiting one of these vacant houses in 
the evening I found bats pouring out of cracks and holes in the boards 
that covered the adobe walls. There was an incessant squeaking and 
scratching as they climbed over the inner surface of the boards and 
fought and pushed each other at the narrow places of exit. The 
noise could be heard across the street. I stood at a knothole and 
caught them as they came out one at a time, until I had nine in my 
hands, but by the time I had dispatched these the others were all 
out and on the wing. My specimens were covered with lice and 
redolent with a i)eculiar rank, musky odor that did not leave my 
hands for a couple of days. The odor is like that of the house, 
mouse, only much stronger, and it is often noticeable as you walk 
along the sidewalk past some of the bat-infested houses. 

Fromops californicus (Merriam). Bonnet Bat. 

A single sj>ecimen of this large bat, collected at Langtry, Tex., 
March 8, 11)03, by James H. Gaut, adds the species to the Texas fauna 
nnd extends its range from the southern parts of Arizona and Cali- 
fornia, (iaut says it was caught in the pump house at the bottom of 
Pump Canyon, near Langtry. 

Mormoops megalophylla aenicula Kehn. Rehn Bat. 

The only specimen of this Mexican and West Indian bat n»corded 
from the United States was taken by Dr. E. A. Mearns at Fort 
Clark, Tex., December 3, 1897. Doctor Mearns says: 

A lady calleil ino to her house to see a * very remarkable bat* which IumI 
attat'lieil itst'lf to the inner side of a door-screen. 1 found this bat very mocli 
alive, at a season when all other hats of the locality were dormant or b«d 
miKrat<Hl. No other hats were s(»en until the following March, when the cow- 
mon Xi/ctinomus reapi>ean»d in the usual abundance.^ 



aProc. Biol. Soc. Wash., XIII, p. IGG, 1900. 
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CuMtela nicholsonii, 18. 

Cantor canadensis frondator. 124-127. 

canadeniilM texenalu, 11, 12*2-124. 
Cat. leopard. 166. 

red and gr&y, 14, 167. 
Cenchrus tribuloides, 87. 
Cephalanthufl occidentalism 25. 
Cercocarpus parvifolius, 83, 71. 
Oereus stramineua, 86. 
CervuR CAnadenais, 60. 

merriami, 60. 
Chameleon, Carolina, 39. 
Chionactis epiHcopus Isozonus, 47. 
Chipmunk, gray-footed, 81. 
Chordeiles henryi, 33. 
Citellufl mexicanus parvidens, 47, 86. 

spilosoma annectens, 88. 

8pilosoma arena, 88. 

spilosoma major, 87-88. 

spilosoma raarglnatus, 88. 

trideeemlineatus pallidus. 87. 

tridecemliueatus texensls, 86-87. 

variegAtUR buckleyi, 84-86. 

variegatus eouchi, 83-84. 

variegatns grammunis, 86-861 
Civet cat. 182. 
Cnemidophorus giilaris, 44. 

perplexiis, 44. 

»exlineatu». 44. 

tessellatus, 44. 
Coast marnheJi. 20. 

prairie. 19. 
Couti, 192. 

Coeligena clemenciw, 33. 
Coleonyx brevis, 44. 
Condalia obovata, 24. 
Conepatiis leuconotux toxensis, 2(M, 205. 

M earns, 202. 

meHoleucus moamHi, 202, 204. 

meHoleuruH telmaletites, 11,2(^205. 

Texan, 205. 
Ctwn. 192. 
Copperhead, 49. 
Coreop.»»is, 19. 

Corynorhiiuih nmcroiis pallesccn.s, 214. 
Cottoumouth, 49. 
Cotton rat. Berlandier. 117. 

Chisos Mountain, 118. 

Texas. 114. 
Cottontail, Bangn. 156. 

Chapman, 15<i. 

desert, 157. 

mountain. 15y. 

plains. 159. 
rr)ugar. M«'xioan, li>2. 
Covillra tridt'ntata. distribution of, 25. 
Coyote. MournN. 177. 

plaiux. 174. 

sniall-toothed.lTH. 

Texas, 175. 
Crawina granditlom, 97. 
CnitomKimys ctuxtanopv. i:J2-I38. 
Creosote bu.sh.25. 
Crotalusfttn)X,49. 

confluentu.^,50. 

horrlduR,39,49. 



Crotalus lepidus,61. 

molomus, 50. 
Crotaphy tus coIUris, 39. 

col laris baileyi . 40. 

reticulatus, 40. 

wislizenii, 40. 
Cynomys ludoviciau us. 89-92. 
Cyrtonyx meamsi, 38. 
Dasylirlon texanum,31,66. 
Dasyptenis intermedius, 213. 
Daaypus novemcinctus var. mexwinus, ^ 
Daubentonia longifolia, 17, 20. 
Deer, gray mule. 66. 

plains white-tailed, 63. 

Sonora, 64. 

Texas white-tailed, 60. 

white-tailed, 61. 
Diadophis regalls, 45. 
Didelphis marsupialis texen»is, 67^58. 

virginiana, 56-57. 

virginiana pigra. 19, 57. 
Dioapyrofi virginiana, 32. 
Dipodomys elator, 148-149. 

merriami, 149-150. 

merriami arabiguus, 150. 

spectabilis. 113, 147, 148. 
Drymarchon corais melanuru.«. 47. 
Drymobius margaritifenis. 46. 
Elaps fulvius. 39. 48. 
Ephedra trifurcata, 74. 
Erethizon epixanthum. 150-151. 
Eume^ea brevilineatus, 45. 

guttulatus. 46. 

obsoletus. 45. 

quinquelineatus, 45. 
Eustoma. 19. 
Eutainia cyrtopsis. 48. 

elegans marciana. 39. 48. 

proxima. 48. 
Eutamias oinefeieollis canipcs, 81. 
Fallugia paradoxa. 33. 
Feli$ apache, 167. 

cacomitli. 167-iri9. 

eoryi, 1(>3. 

couguar. UW. 

eyra, 167. 

hippolestes aztecus, l»;2-ir>3. 

onca, 163. 

onca hemandezi. 163-16t». 

pardal 8, 166. 

pardalis limitis. 166-167. 

yaguarumU, 167. 
Ferret, black-footed, 197. 
Fiber zilwthicus, r20-121. 

zibetbicus ripensis, 121-122. 
Flying sijuirrel. Florida. 79. 
Fox. Florida gray. 1k2. 

gray, 180. 

kit, 179. 

New Mexieo desert, 179. 

red. 178. 
Fox wiuirrel. Lt)ulsiana.75. 

western, 75. 

Texas. 77. 
(Jarrya lindheimeri.33. 

wrighti,74. 
(»ecko.44. 
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Manfreda maculoNa, 18, 24. 
Massasauga, 49. 
Megaquiscalus, 17. 
Mephitis mesoinclas, 200-201. 

mesomelas varians, 201, 202. 
Meriolix, 19. 
Merriam elk, 60. 
Mesophytic plant region, 23. 
Mesquite, 31. 
Microrhamnus, 88. 
Microtus ludovicianus, 19, 119-120. 

mexicanus guadalupensis, 119. 

pinctorum auricularis, 120. 
Mimosa biuncifera, 83. 
Mink, large brown, 196. 

southeastern, 196. 
Mole, eastern, 205. 

plains, 207. 

Texas, 206. 
Momesia pallida, 24, 104, 157, 195. 
Monarda, 19. 
Morella cerifera, 20. 
Mormoops megalophylla senicula, 216. 
Mountain lion, 162. 

sheep, 70-75. 
Mouse, grasshopper, 93. 

harvest, 104, 105, 106. 

house, 92. 

pocket, 135. 187, 138. 139, 140, 141, 142, MS. 

white-footed, 94,96,96. 
Mus alexandrinu.«, 93. 

musculus, 92. 

norvegicus, 9li. 

rattus, 92. 
Musk hog. 58. 
Muskrat, 120. 

Pecos River, 121. 
Myotis califomicus, 209. 

incautus, 209-210. 

vellfer, 208. 
' yumanensis, 210. 
Nasua narica yucatanica, 14. 192. 
Natrix clarkii, 47. 

fasciata transversa, 47. 
Neotoma albigula, 113-114. 

floridana att water!. 110-111. 

floridana bailey i, 109-110. 

floridana rubida, 107-109. 

mexicana, 114. 

micropusi, 111-113. 
New species of mammals, 10-11. 
Nolina lindheimeriana, 65. 

texana, 33. 
Notiosorex crawfordi, 207. 
Numenius longirostris, Xi. 
Nuttalloruift borealiH, 38. 
Nycticeius humeralis, 213. 
Ny<^inomua mexicanus, 215. 
Ocelot, 14, 166. 
Odocoileus couesi, 61, 64-6.'S. 

hemionus, 65. 
OdocolleuH hemionus canus, ('h'>-67. 

louisianse, 61. 

virginianus. 61-63. 

virginianus macrourus, 63-64. 

virginianus texanus, 60-63, 64. 
Onychomys leucogaster pallescenf. 93-94, 

longipes, 93. 

torridus, W. 
iorridus arenicola, 94. 
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Opheodrys sstivus, 46. 
Ophisaurus ventralis, 44. 
Opossum, Florida, 57. 

Texas, 67. 

Vlrgiuia, 56. 
Opuntia arborescens, 154. 

cymochila, 33. 

engelmanni, 24. 25, 75, 83, 64, 85, 86. 1 
181, 196. 200, 208. 

leptlcaulis, 24. 

macrorhiza, 87. 
Oryaomys aquaticus, 104. 

palustris, 19, 108-104. 

palugtrU texenei*, 108. 
Otocoris leucolema, 33. 
Otter, 196. 

Ovis mexicanus, 70-76. 
Padre Island, 20, 24. 
Panther, 162. 

Adirondack, 168. 

Florida, 163. 
Parabuteo u. harrisi, 112. 
ParkinaoniA acnleata, 17, 24. 
Peccary, Texas, 68. 
Pedomys, 119. 
Pentstemon, 65, 76. 
Perodlpus compactus, 20, 146, 147. 

montanus richardsoni, 144-145. 

ordi, 144. 

sennetti, 146-146. 
Perognathns flavescens copei, 143. 

flavus, 140-141. 

hispidus, 13&-137, 200. 

hispid us paradoxus. 187-138. 

hispidus spilotus, 138. 

intermcdius, 139-140. 

merriami. 141-142. 

merriaml gilvus, 142-143. 

nelsoni. 140, 

nelsoni canescens. 140. 

penicillatus eremicus. 138-139. 
Peromyscus, Att water. 100. 

attwateri, 100. 

boylel laceyl, 11, 99-100. 

boylii peniciUaius, 98. 
, boylel rowleyl, 98. 

mnii*, 96. 

desert, 100. 

eremicus, 100-101. 

eremicus arenarius. 100. 

frosted, 97. 

gossypinus, 97-98. 

Lacey, 99. 

leucopus, 94-95. 

leucopus mearnsi, %. 

leucopu.s texanus, 95-96. 

little pale, 96, 

michiganensis }.talleM:ens, 96-97 

pine woods. 97. 

Rowley, 98. 

Sonoran, 97. 

.sonoriensis, 97. 

sonoriensis blandiis. 97. 

taylori. 16, 19, 101-102. 

taylori Hiibater, 11, 17, 19, 102-103. 10 

torniUo, 95. 
Persimmon, black, 32. 

Japanese. 31. 

Tcx«k.u, 31. 
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Sciurus rujlvcnter, 75. 

texianus, 77. 
Screw bean, 31. 
Semiarid Lower Sonoran, 28. 
Septan cuvaniUesii^ 17. 
Shrew, Carolina short-tailed, 207. 

Crawford, 207. 

eared shrew, 207. 

eastern, 207. 

least short-tailed. 208. 

Rio Grande short-tailed, 206. 
Sigmodon hispidus berlandieri, 115,117-118. 

hispidus pcUlidus, 117. 

hispidus texianus, 19, 114-117. 

ochrognathus, 115, 118. 
Sistrurus catenatus eonsors, 49 
Skink, 4fi. 
Skunk, hog-nosed, 202. 

long-tailed Texas. 201. 

Louisiana, 200. 

prairie spotted, 199. 

Rio Grande spotted, 198. 

white-backed. 202. 
Snake, blow, 46. 

coral, 4K. 

garter. 4H. 

glass, 44. 

hog-nosed, 45. 

king, 47. 

prairie bull, 47. 

ring, 45. 

rough green, 40. 

smooth green, 46. 

spotted garter, 4». 

striped water, 47. 

water, 47. 

whip. 46. 
Smike-s, 21,28,45-51. 

lizards and. 38. 
Solanum triqnetrum, IS. 
Sonora deer. 64. 
Sorex personatus. 207. 
Sotol, 31. 
Spilogale indianola. 19,199,200. 

Interrupta, 199-200. 

leueoparia, 198-199. 
Si>ottetl skunk, prairie, 199. 

Rio Grande. 198. 

gulf, 200. 
!^«iuirrel. gray. 7h, 

Louisiana fox. 7'». 

pine. 7*». 

sjMjtted san<l, HK. 

Texas antelope. Hi. 

western fox. IS. 
Storrria <lekayi.39, 4h. 
.s>ia«sia,H.s. 
Swamp rabbit, 1(H). 

Atlwater, 161. 
Swift, 179. 

Taiiiaulipan sub<livi»<ioii of Lower Sonoran. 1 1. 
Taiitilla gracilis. IS. 
Tatu novenu'inetuni mrxieanuin.-'J. 

iM»\'«Mii(*iii<'tuni lexaiitiiii, 1 1 , VJ-'tti. 
Tiituifin vuxicniui, Wl. 
Taxidea taxus berlan<lieri. ls4-18«"., 
Taya.s.su uuKulatum, 58-60. 
TvrotUH. Htiitis, 74. 



Texas palm, 15. 

Thomomys aureus lachugruilla, 134-135. 

baileyl,134. 

fulvus, 138. 

fulvus texensis 133-13« 

perditus, 135. 
Tillandsia bailey i. 18. 

recurvata,24,104. 
Transition zone, 36. 

birds. 37. 

mammals, 36. 

plants of the Chisos Mountains, 38. 

plantx of the Davis Mountains, 38. 

plants of the Guadalupe Mountains, 37. 
Tropical elements of lower Rio Grande regioi 
Tropidoclonium lineatum, 39. 48. 
Ungnadia speciosa, 110. 
Upper Sonoran, 33. 

birds of, 31. 

lizards of, 35. 

mammals of, 34. 

plants of, 35. 

snakes of, 35. 
Urocyon cinereoafgenteus floridanu.«. l>*2, 

cinereoargenteus ocythou.s. 182. 

cinereoaigenteus scotti, 180-182. 

cinereoargenteus texensis, 180. 
Ursus americanus, 186-187. 

americanus amblyceps, 187-lvM. 

horribilis horria;us, 192. 

luteolus, 188-192. 
Uta omata, 41. 

stan.sburiana, 41. 
Vachellia famesiana, 17, 20, 24. 
Vespertilio fuscus, 211. 
Vireo plumbeus, 33. 

stephcnsi. 33. 
Vole, bluegrass, 120. 

Guadalupe, 119. 

Ix)uisiana, 119. 
Vulpes fulvuH, 178. 

macroti.s neomexicanus, 179. 

velox, 179. 
Water moccasin. 49. 
Wca.sel, bridled, 198. 

New Mexico bridled. 198. 
White-footed mouse. 94. 

M earns, %. 

Texas, 95. 
Wildcat, plateau. 170. 
Whooping crane, 24. 
Wolf, black. 173. 

gray. 171. 

Texan red, 17^. 
Wo(k1 ibis, 24. 
Woo<l rat, Attwater, llO. 

Baird, HI. 

Mexican, 114. 

Nebm.ska, 109. 

swamp. 107, 

white-throated. 113. 
Xerophytie plant region. 23. 
Yucca baccattt. 33. 

Klauca. 3;^. 

nittcrocarpa. r.6. 

.stricta. H.'). 

tre<Milejina. IS. 
7A7.vvhv\sobtusif(>lift. 24. l.**!. 
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INTRODUCTION. 

T\w litlli* n|N>tt4*<i skiiiikH wiM'i* npiRirfiitly kintwn to tmtuni lints hh 
•«H\ tL* till* iiiidilli* f>f till' 7M*vrii|i-«*iilli (t'litiirv. I»nt ff>r iimiiv vrnrs 
Ur« ««-n' i-Miifu*«fHi with <»llifr ^'ruu|w nf ill«iiii*lliii^ iiiiiiimU. iiiHi ii<it 
will ihi* I'lirlv iMii of ||i«* iiiiirt4*riitli I'i'iitiirv in tin* tiim- nf (iniv 

mm m 

uA Lii-hlrii«l4*iii liici th<*ir rlnirHi-li'r'* iiii<l lml»itat U'CMniir ilt-tiniti'lv 

m 

ii*'rtmii>li/. ill pi.M, n'frrrril lii:i \:ini*l\ of th«* Mivxiciin *' v •/•"*/-''/** 
Iauii); rii:iii\ \%liiti* '«tri|N><«. iiiiil tlii** pnitiiililv i*« iIh- tir<*t iii«iiti<ih in 
litrr^lisn- iif till- <»|Nilti'ii «kniiko. ' 

Tih- ?:r-l :i(*iiiiifit of II I'tiiti'tl SCali- -.|mi ii-^ i* tliiit ^ivi-ii li\ < ":it» -liy 
■ttji* 'Niiliiml ili*iti»r\ nf ( 'imiliim.' jhiMi^IiiiI in I74<>. ili-- -it^iriii 
''•^ xf (hi- *|Mili-al* nf <':irnliri:i \m\^ \i-i\ iniii <-iit»ti . I»nt i- I }i.i\t 

• - »!ji fi -h»i» n ' \«ll<« llll<liMllit< ilU Irii^n I'l • •Ml |Nr*-i •|i:il . .^-. r \ il • >Ti 
f 1 •|->lt«-il -klltik. rili- «|i'-« ! i|tli"ii « :i- irri'li- llii- flr.i t 'n-- .' f'.. 
i'-l - .• nlitji- tiiifii*' :i|i|ilii*i| III ;ih\ tiM iiil>«-i I'f t lit- •jTiiiiji I ■ ', ' 

' •>• l.;fiii.i-ii<*, 1 T.'i'*. 

ikilfiiii. ill ITii.'i. I'lipii'il C 'iiti*>li\ - li'ji«i*. :iM>i aiiiii )i«'<i (•• n lit*' 
HV'^''**'* *^' ^*'H'/"'f'.' Vli<*tli«i ^|n • |i •.. uliiili 111- • :iI1im1 
A-rt'i\^' HA,* i|i*MTilN'<l ffMiii .1 -|H 1 iiiH II ill (ill • .|liiiii( i»f :i iiif.iti- ill 
'Vi*. llii** WKK t|flii|li||i—. (Iif |ii^( -jii . inn ii iif ^y»// ... rf.'. f.i tiii>l If- w;i\ 
Mit till- liniifl** nf nri\ iiiitnr.ili^l. :ii ! r^• tii^'i.r •- \\ illi tip- :!• • ••ni|- f .. :t ;; 
^ ri|»tiiiii fiirtii-lii'^ till- III -I .1 • '.r ifi }• ■ T ■ i^ :il i.f :iii\ -|m . . • • ■ . 
/*»«?*• Illltfnli wr«tn«/l\ .1- I;'" I I'.i !• •■ i! !-■ **t.n!li \':.. i. ,• 

•V I • |,,r Hu« iml • ••! fi" ti'l f'ii ni ir. '. . • i: ■ "^^ :. nlit- 1 . i. '. , .• . < • | ■ i 
"<Afliiri'- ilf^Tlptii*!! iiii'i tij^'i.ii. :iii-t 1 if .tii/t'l (iii \ fi ii:ii tj.u * 
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Little advance was made in the study of the spotted skunks for the 
next half century. The species described by Buffon and Schrel)er 
became confused with the South African ^muishoiid^ — a four-striped 
black and white animal having the ill-smelling quitlities of a skunk, 
but belonging to a quite different group — and it was not until Lichten- 
stein published his monograph of the skunks in 1838 that the mistake 
was corrected. . In this paper only two species of spotted skunks— 
Mephitu zorilla and M. irvterrupta — were recognized, the latter having 
been described in 1820 by Bafinesque. Gray, in 1837, proposed 
Mephitis hicol4)r as a new species, but in his revision of the MuHelids^ 
published in 1865,^ adopted intemt^pta instead, placing both hlcobr 
and zorilla under it as synonyms. As early as 1837 he pointed out 
some of the characters which distinguish the spotted skunks, and placed 
his M. Mcolor in a subdivision by itself; but not until 1865, when be 
proposed SpUogale^ was the genus provided with a name. The prac- 
tice of 'lumping' all the forms of the genus under one name was coo-v 
tinned by most later authors, Baird in his 'Mammals of North 
America' using the name hicoUrr^ and Coues* in his monog^'aph of Uie 
family reviving the LinnsBan name putori^is for the species collectively; 
and it was not until 1890, when Doctor Merriam published his prelim- 
inary revision of the genus,^ that an adequate attempt to define the 
species was made. The total number of specimens available for study 
at that time was only 39 skins and 38 skulls, but in spite of the meager- 
ness of the material 10 species and subspecies were recognized, 8 of 
which were described as new. All of these are retained in the present 
paper, and in addition eight more forms described since 1890 are recog- 
nized. One species and one subspecies {Spilogale niicrodon and & 
aiujuatifronH elata),iire herein described as new, bringing the total 
number of known forms up to 20. 

The present revision is based on a study of about 380 skins vnth 
skulls and 75 additional skulls. The bulk of this material is in the | 
collection of the Biological Survey, but this has been supplemented I 
by additional specimens from the collections of the U. S. National 
Mus(Him, and the American Museum of Natural History, and the pri- 
vate collection of Dr. C. Hart Merriam. The author acknowledges 
t^ratefully bis obligation to the following gentlemen for the lotui of 
vjiliiable material from the colloctions under their charge: To Dr. J. 
A. Allen and ^Ir. Frank M. Chapman, of the American Museum of 
Natural History; Mr. (lerrit S. Miller, jr., of the U. S. National 
Museum; and Dr. D. (i. Elliot, of the Field Columbian Museum. To 
Dr. C. Hart Merriam 1 am indebted also for much valuable criticLsm. 



"Proc. Zool. Soo. London for 1S65, p. 150. 
^ Fur- Bearing Animals, p. 239, 1877. 
c^. Am. Fauna No. 4, pp. 1-16, 1890. 
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DISTRIBUTION. 

The ^eniLs SpHrKfah* has a much more restricted distribution than 
ihe j^enus Mt-jthitiH^ and its affinities are decidedly southern. The 
northern limits of its ran^^^ may In? roughly indicated as follows: 
Xorthern Virginia, southern Minnesota, central Wj'oming," southern 
Idaho, southeastern Washington/ and southern l^ritish Columbia 
<Howe Sound). Most of the sj^ecies are confined to the Sononin or 
Austral zones, but a few {S, phvna,r and its subspecies, S, j)ntnrhit< and 
S. tfiiiitM) occur in the Transition, and two {S, irop/rallti and hirasantt) in 
the Tropical. 

To the southward the genus spreads over the* greater part of Mexico, 
including Lower California, and reaches Yucatan,'' (iuatemala,'* and 
Costa Kica. In the latter region, according to Mr. George K. Cherrie., 
it is verv rare. 

The menil>ers of this genus are mucli less uniformly distributed 
than the large skunks ( J/<y;/////x),-an(i are absent from extensive areas 
where they might l»e exjKH'ted to cK'cur. No sjwcies, so far as known, 
(K'cupies the coastal plain of eastern Mexico, from Tumauli(Mis to 
Yucatan. Spotted skunks are likewise al)sent or very nire in the 
coastal region of Georgia and the Carol inas, although (x^curring much 
farther north along the Alleghenies. 

IIAmTS. 

The little spotted nkunks are more agile than the large skunks of 
the genus Mtphltfa^ and, unlike tfie latter, often climb bushes and 
Bmall tre«»s. Most of the species pref(»r rocky situations, and when- 
ever they are availabh* make their homes in rock piles or cn^vices in 
clitTs. On the Northwest Coast they liv«» in hollow logs or stumps, 
and on the pniiri(*s of southern Texas an* foun<l under patches of 
cactus and mes<juite. Some spei-ifs liv«» in l»rushy riv«T bottoms, an<l 
these occasionally dig burrows for themselv«*s, though more fri'ipienily 
they oceupy des<»rted burrows of othrr animaN. A dm examined by 
the writer in South C-arolina <'onsisted of a burrow <lug iH'neath the 
voots of a fallen tree. The habit of digging small holes in the ground 

"Merritt C'ary, nf th** Hioliij»ii*iil Survt-y, U-\\> im* that Sf,i/ihi>i/, \^ n-iiortnl }»y -hrrp 
k«^ler« at* iK!<:urriii>r on tlu* Caspar plain- iimlli nf I)iiML'las, Wynmini:. Ih* al-n 
>^I>ortf< thut M'venil H|>ott(*<l j^knnkn w^rr kiiUnl in tin* Iihu-k 1 1 ill*-, nt-ar Klk .M'^uri- 
^n, S«mth Dakota, in 1^^>'Jun<l I^ni:; 

*'Iani infonntMl l)y S. K. IMjht. nt tin* r»iMl...:i«ai Survey, tliat In- «aptMri-«l t\\«- 
•pftniiHMW of SpUiHjtiic lit Aliiinta. Wii^liiiiirton, in tin* Snaki- iJivt-r lanynn. in I'^'-'T. 
*he»e HfiCcriiiu'nH (iin n«it n<i\v ]m» f'Hin'l. ?io that t!i«*ir i«l»ntity j-aii n^t Ik- th'trr- 
*^in«J, but they prolwihly an* n'lVrabU* to tlu* (ireal Ilasiii i<»riM, X 'jnotH/^ ."'i.mtil'n'. 
'^though the i^eniu* r«*ai*hei* Hritinh Colanihia on tin* I'aritic foiL-t. Alinnta i«<- tlu* 
'^Kirt northerly plai-e in tht* interior from which it hii.*< iKt'n nM-onltni. 

''Recorded by Alnton in Biolo^ia Ontrali AnuTicana, hut no H(KvinK'n!^ fri>ni tiicM! 
'^c^glioDB have been examined. 
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in search of insects is attested by several observers. Dr. W. L 
Ralph tells me that in Florida spotted skunks are often found occa- 
pyinjf the burrows wade by burrowing owls {Speoti/to c. Jloridana\uA 
the supposition is that they iiad made way with the original occupants, 
or at least with their eggs. Both the Florida species and the P^fic 
Coast forms are known to frequent ocean beaches. The spotted skunks 
frequently take up their abode under houses or outbuildings, and have 
l)een known to come boldly into occupied dwellings. They are strictly 
nocturnal in habit, and therefore are rarely seen afield except on moon- 
light nights. Dr. C. Hart M^rrianr tells me that when moving about 
in the moonlight their markings blend with the lights and shadows in 
such a way as to render the animals very inconspicuous. 

The fluid secreted b}' the anal glands and used as a means of defense 
IK)ssesses the siune properties as that of the allied genera,** and is of 
equally disagreeable odor.* 

In many parts of the West these skunks are known as * hydropho- 
bia cats' and are greatly dreaded on account 6f the prevalent notion 
that their bite produces itibies. While there are a few authentic cases 
of skunk bite having resulted fatally,^ there are also many instancesiA 
which it has produced no ill effect whatever. The recorded cases of 
skunk rabies are neiirly all from the plains region of the West (Kan- 
sas, Texas, and Arizona) and relate more to Mephitis than to Spilogak* 
The most plausible explanation of these facts seems to be that at cer- 
tain periods mbies may become locally epidemic among dogs and 
wolves, and by them be communicated to skunks. 

The food of the spotted skunks, judged by the recoi'ds of seventeen 
stomach examinations made by the collectors of the Biological Sur- 
vey, consists in large measure of insects, chiefly beetles and grass- 
hoppers. These are supplemented by mice and other small mammals 
lizards, sjiljiinanders, small birds, and crayfish. One stomach con- 
tained prrsiiiiMions and several species of fungus. 

Ill snim' locjilitics these skunks are known to destroy hens' egg^ 
and (l<)ui)tU»ss wild hirds' eggs also are frequently eaten. Most of the 
icporls r(M'('iv(»(l hy the Hiologicnl Surve\' with reference to damage 
(lone in the poultry yard hy the spotted skunks come from the Pacific' 
Coast, where thi»v tire i)artieularlv abundant. 

S. K. Pi})er, of the Hiulogical Survey, examined a Sp<fo(/alt' den \^ 
the Ilolstun Mountains, Tennessee, and found in it the remains of 



"Si'o N. Am. rauna No. 20, pp. 12-18, 1901. 

'^I am infornuHl by Dr. A. K. Fisher that a solution of chlorinated Boda (Labftf 
ra<nn''{5 lluid I is a liiirhly rff«rtivo airent in clestn\ving the odor of the ekunk^ 
eeoretion. 

^See Cones, Fur- bearing Amma\a, \>p. 2'2^-2:i^,\^"'*» 
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i^mv •M|iiirr«*N (SriumM i^inffhuuMiM), Tin* captmv of s<> \x\t\*v h 
lal «.* A M|iiirn*l hy thi'M* Hkiiiik.<« i-, liowi^wr, iiiiiimihI. 

«|H»tli*«i -Uiiiik- (ii>tit»tl«*^s ilo iiiiirli ^fMHl ill iir>tl*oyiii^ lliU. 

I MuThoUi-r. of i\\v liif>ln}ri(f|| Siirvry. rr|M»rts tliut iit I'ml 
a. Ti'X.f. th«*v :iri* known to (*jiptiiri* wimmI rut- { .\t*»ttnHti), wliirli 
t^-iin- Ki fiilltiu iri^ thf'tii into tlH'ir i'iiiiU]iy>. |). K. liiiiit/. aUn 

III* ill •If i« -a I >iirv4*v, lias nTonli'*! jm iii<*tan(-<' wlirn* ii SpHiM/tii, 
\ III U* :i vhIhiiKU* Hi<i in <lt*«troviii<' h«iii*i> nit> uiid nii«*r. ilf 

•- t'.'i t •!!% faiiiily •« i-ii|iii-«| l**T twi' vi-iir- a [■■•ii'm- i%itli litnr** «'*'ll>ir ■•[•••luMt'* 
';!»t-!« • • • "I"!,!, i^illmv, urii| ni f.n f ilt«- • iiiiri- Ihiii'h-, ysvw «'\»'rriiii 

k'- . t - i< I- \ ••U|i!i-iif lliiillfh-* lltli-l Mt- hi'l lil-t •H-i i||iii-«! iIm- }iiiI|o|' I 

' .1* k "• -*pi|i •! -kiiiik «ia» |iri-^-i.i n> Ilii- < < '!.ir \Vi> fiiiiM niti n },i-;ir 

•m '.*.(..', .r .if.'l f .il- .ithl I Mil* IMP I'll rj"l t< ili-itir ^ ir m |i*-ii I ui nt !•• i l.i- 

• ••■*. I "llfn -.!» i! Ill th«' ii'IIar. ;in<l t •I.-I ij.-t -i-i'Ih lit Uwr iii\ |ift-M'iii i* 

Iv J .tr^ liw «!••« k« Mriiiiili! lii-.ir !■'• iiiiiri- ••! tin li-.'hl- Milh flu* r.il*. i.\\\*\ 

r *\m ii,-| n.Hi* MiTi' i-iilifr kilU^l or •Uimm fr'^iit tin- |>liii-«' * 

f MM\iiiiriL writiii^f of tin* Kliiri«lii sjM'i'ii-*. hiv-: 

-k <:.k« AT*- i-opili ili>iiii*fili«-iiti-«l. iiiit| I \\\i\f fpi->ji|i'iitl\ ktpiwn **i thi-ir Nmiil; 

**..•• h''!"--* 1"P fill' |tiir|Mi<H' ••! nili'liiiij iimi **'tiin'iMiii*- fill- iiiiiiii:il- ar** 
■! A'..'\ \\i* -I i-r.! ;.'i.iri>l<- ri'iii>i\t-<|. Imt llii-\ .it* <<iri-ri -iiiipU ilit ••\f<i ;il>-i*ir Mii 
■■ • 1 |«t-iri/ t --! whi*iilhi-\ will t.ikt- .{■ 'ill '.r :ili<«li- }•• i.> ;itli fin- l> i ' : 
• M , i » . -r, ^«« •'III- «•• t.iiiii' .1" !<• i-iili r ( r • . in i" ,t|iiiilriii'i.'- iri M-.ir- i • ! 
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Recorded observations as to the number of young produced at a birth 
are very meager. Two records furnished by collectors of the Biologicad 
Survey give the number of embryos as four and live, respectively. 

Spihtgalif exhibits less variation in markings than does Mephitis, 
Most of the species are quite constant in the pattern of coloration, and 
only one {inter^rupta) shows a large amount of variation. The usual 
color pattern may be described as follows: Body and tail black; a more 
or less triangular white spot on the forehead between the eyes; four 
parallel white stripes on the upper parts, conmiencing between or 
slightly l>ehind the ears, and extending to about the middle of the back; 
the outer one on each side continued forward under and in front of the 
ear; another white stripe on each side commencing just behind the fore- 
leg and running parallel with the dorsal stripes and a short distance 
beyond them, where it curves up on to the back and almost or quite 
meets the median stripe on the corresponding side; between the ends 
of these two lateral stripes on the back are two narrow white patches 
in the same line with the median dorsal stripes. On the hinder pait 
of the body, in front of the hips, are two transverse white bands reach- 
ing to the line of the median stripers; a small white patch on each side 
of the rump, sometimes continuous with a stripe on the thigh; a nar- 
row >vhite patch or stripe on each side of the tail at its base, usually 
confluent posteriorly; end of the tail usually white. 

NOMENCLATURE. 
GENERIC NAMER. 

The synonymy of the genus SpihgnJe is not extensive, but since there 
has boon considerable discussion with regard to the application of the 
generic name/' and as it is now established on a firm basis, it will be 
well to consider briefly its status and history. As stated in my paper 
on the large skunks,* the genus MdpldtiH of Cuvier (1800) included 
two species, Vlrrrni inephttiH and Y, putorius^ the latter l^eing one of 
the spotted skunks. Lesson in 1842 made K mephitis the type of the 
genus (Jliinrha, thus restricting J/^/^A/V/^ Cuvier to the si>otted skunks,' 
hikI it was on the basis of this restriction that I proposed to adopt the 
name Mcp/i/fis in place of SpHogdle Gni}', 1805. In making this 
change, and until (piito recently, 1 was unaware that the genus Jfephit!* 
was ti 1st proposed by E. (jcoflroy andCuvier in 1795,'^ live years earlier 

^'Scr Allrii, Bull. Am. Mus. Nat. IIis:<t., XIV, pi>. 825-384, 1901; Howi-ll, Vr^^c 
Hi.)l. Snc. Wash., XV, i)p. 1 -'.♦. HKVJ; Alli'ii, Proc. Biol. 8oc. Wash., XV, pp. 59-66, 
11H)2. 

''N. Am. Fauna No. '20, p. 14, 1901. 

'Nouv. Tabl. K(»gno Anim., ^lam., p. 67, 1842. 

''Majr. Kncyclop. II (O), p. 1S7. Mtphith proposed for the *Mouffettes*; Yxxftn 
mrphitiH the only HpvcicH mentioned (p. 185). The correct citation is given in Sh€^ 
l>orne^8 ^Jndi^x Animaliuni,' am\ \\aa \>evM\\eT\^ed for me in the Paris Library by 
Mr. G. 8. Miller, jr. 
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• UM» l»\' ('iivif*r ill liirt ^hx^mM #r. I /#*//#'//*// i'mnfMrer^ whit'li 
««• Im-ou «|ii«iti'«l iiM till* iiriiimrv n*ffi'i*iir«*. As originally i>n>- 
iri 17*.0, till* ;fi*nii<4 MtjtItitiM iiif']iifii-f| mily a >in^li* siN'cirs, 
f i***jthitsm *N|i|-i*lN*r. himI Ih'Iii'i' ii:i'« ni* iH-tirinir on f hi* H|Nitt<'<l 
. miiirh ti*iii:iiii«*<l without ii iisiiiif tiiiiil Mjciraiud l»y Uniy in 

tin* JJi'hll* >y»/Ai#/«//#. 

ft*«k • litini:r« ill till* •'iinf'litl\ iiri-f|it«-i{ ii:iMir<« lmV4* liO«>n <l«*rfii4><l 
i\. :ini| it n-in:iiii^ oiilv tn r.in**i<ti-r )iiii-t1\ t)io<*r wliii-li Ihim* 
■iin«i til )»•' iin:i\ :iil:ilil«' or \%hirh in tli<* prcM'iil |iii|nm' iin* umnI 

■ f*iiiiri«-i ii«iii. rii«*<*«- iiri' }!■• fntliiw*-: 

V'l ». '.• «ifu\. I««M. \\A)i N:ii lli-t . I. !• '•'*1 

ti]Ain«' Mtio prti|Ni<.4M| for a ««|N'i*i<'<* •«:iiii Im iii)i:iKii N«trth Ann'rira. 
lln'Ti' nn* n«» «lia^iiiiHtir rharai'ln*'* in iIm- «i<-**<'ri|>tioii the naiiH* 
■' ri'jtf t«Ni hh nni(l«*ntitial>li*. It ua** w^^-A in a mllrrtivi' o«'n<*r 
rii in KtT, anil wa** a|i|ili<'fl to tin' Florida <*|N-«ii*^ liy Allfii in 

ta \ terr , MiilUr. I77«i N;|liir-\ -Itm- '^'MI |.l . |> :i'J 

•|Ht ii*« ill*-! ri^M-il iintirr tlii- nanit- i^ ^a^^i**! «in tin* /."illt- "I 
. an<t lli«" nann* i* tlim-f**!"*' a '>\M<>n\iii nf I//**//.' *'/•"■/ 

ir -^- I •! «t|-. I. f. i/'ii T.iM I l« Ii II-' N i» \ :..!.. i-i. 111.. 1:. 

!•-•« ri|itiiin uMili'i tlii- nann* i** f'li-ail\ iliii ••! a «*|Mittiil okniti^. 

■ ri-fi"ri'ni«*«« -Imw that ihi- nann- i- :i -vn-iinvni ••( i .'r.,,.ff.' * 
nil., fiiruhifh if w:!-- «"\ i«h nt l\ pi") i:i-.'i -u'l-filiil' 

iDfarta I/. , ' .'■• W '..r - ; •» ."• < • i ■ ■ ■ \ . 

ii.tnn wii- pr.'il.-lit 'I 'tx L'l|/ II \N W • ir j • ■ .\ pij • 

I i 'III I null -(i '»\ ui i« I Ml :ili "li -I I I ■' ! ■ ■ » ; ■ ■ 1 I « ' f i- • • 
It :- a ^\ ii*<ii\ III "t I/- / '■ ' ii i' '• -■!!.■ 

nillM' WJl* if i\ til !•• ! In -|" « !• • • • ■ •.|'\ l!"j t '.• ■ .1 ' • • I: \ . • _'!i« 
;j|iill iif til*' I liltt <i ^f:iti--. I. it"! .' ' .' i" i.i r. f'.i! 

• •iil'i Iw :ii III" I. iri.i f ' ' ■ . I . I'll « . - ;i . . • 

■1 I •ili'i'ii I :iT !■ -r, ■■! I', I- ■,' • -': ■ t |i|_'i .« 

I - .1 • ■ . 

• |B' !• - ■if -• 1 1 ■" '. ■ ■ I ' •■ I 

•if H hli )l II llMi •' ' ' ' •!,.[•! • I ■ ■ • . 

•|if« !«■•• lif-M I lU •! Mi«ii I till < ii.irn* > • i< II I'l '• i-i •! oil 1 1.> / 
[on« Minri' >< hii-^H r*. pl.iii i« |ii:p III iii!\ i • ••|.\ ••( liutl'ii. >. ni l 
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his description likewise is abridged from Daubenton, Buffon's collabo- 
rator. Buffon states that his knowledge of the zorille was obtained 
from a specimen in the collection of M. Aubrey, a curate in Paiij, 
and his figure shows evidence of having been drawn from an actual 
specimen, rather than from the descriptions of travelers. Under these 
circumstances it would be highly desirable to make use of the name if 
there were any wa}" of determining to what species it applies. But 
unfortunately there is nothing in either the description or the figure 
by which it can be identified. Buffon erroneously ascribed the animal 
to South America, where the genus is not known to occur, and he was 
followed in this, as in other details, by Schreber. The picture resem- 
bles quite strongly both the Florida species, and the several forms of 
SpUogale angusflfnms inhabiting Mexico. The specimen examined 
by Buffon may have come from either locality — more probably, it 
seems to me, from Mexico. Lichtenstein was the first author to use the 
name in a restricted sense, and his application of it to the Califomii 
species^ might be accepted were it not for the fact that at the time of 
the publication of Buffon's description California was not inhabited by 
civilized peoples; the possibility that his specimen was received from 
there is therefore very remote. In view of the uncertainty attaching 
to this name, and since all the known species are now supplied with 
names, it seems best to reject it altogether. 

Genus SPIIiOGALE Gray. 

Spilofjale Gray, Proc. Zool. Soc. Tx>ndon, 1865, p. 150. Type, Mephiiist inUrr^iftti 
Rafinepque. 

Gem^rie charactrrs, — Skull flattened, with rostrum only slio^htly 
depressed below plane of upper surface; periotic region and audiUl 
bulla' jri<^Jitly inflated; mastoid and paroccipital processes obsolete or 
very siniill; postorbital processes well developed; 'step' in lower 
jjiw not pronounced (sometimes lacking); tube of auditory meatas 
dircM'tcd forward; zygoma <^a highly arched, with the highest point at the 
middle* of the* arch; antero-posterior diameter of upper molar le.ss than 

transverse dianictta-. Dentiil formula: ?*. ^\ c, {_i\ ptti. ^\ m, jla^^* 

Key to Species and Subspecies. 

( Ittisi'd oil adult inalcM.) 

Dorsal striJH'^< nut broken into patcheH on hinder i)art8 ppgiiu^^ 

Dorsal strijM'H broken into i)atches on hinder i)arts. 

Uj)per molar w ith greatest convexity iwar middle of tooth. 

Tail without j>roniinent white tip (uHually wholly black) hitem^ , 

Tail with i>roniinent white tip. 

Size larger; nia8t<nda greatly inflated pxUitr^ j 

Size Hnialler; mastoids not greatly inflated indianv'^ 



'/.Ibiiaiid. Akad. AVisa. Berlm lot IftSft, ^ 282, 1838. Specimens collected by 
Deppe at Monterey. 
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Upper molar with greatert convexity behind middle of tooth. 
Cnnium relatively narrow and high. 

Bofltrum narrower (interorhital breadth less than 13.5 mm.) anfjtiMifrmie 

Bofltram broader (interorhital breadth more than 13.5 mm. ) 
Teeth lighter. 

Siz^large (interorhital breadth more than 15 umi.) m'n^odon 

Size Bmall (interorhital breadth less than 15 mm. ) tropu^in 

Teeth heavier. 

Skull long and narrow eiain 

Skull nhort and wide. 

White patches at base oi tail small (about 30 mm. in length) . .amhitjua 
White patches at base of tail largo (about 50 mm. in \i.mf!Xh) .amfMirmluf 
Cranium relatively broad and fiat. 

Mastoids greatly inflated leurojxiria 

Mastoids not greatly inflate<l. 
Black markings predominating. 

Rostrum broader (interrirbital bnwltli inort* than 17 mm. ) latifrrnm 

Rostrum narrower (interorhital bn^dth less than 17 mm.) ohjmpira 

White markings predominating. 
Skull laiger; dentition heavy. 

Size larger (mastoid breadth over 35 mm. ) IncoKina 

Size smaller (mastoid breadth under 35 mm. ) phenax 

Skull smaller; dentition light. 
Zy^mata broadly expanded and highly an;hed. 
Rostrum narrower (interorhital bremlth about 12.5 mm. )..7/<'/r^>(7ixi> 

Rostrum broader (interorhital breadth about 15 mm.) ariztm;*- 

Zygomata not broadly expande<l nor highly arche<l. 

Skull longer (basilar length o^IIenHol 51-52 mm.) Uimin 

Skull shorter (basilar length of Hensel 47-50 nmi. ). 
Postorbital proce»*eH well <levcIope<l; latenil ntriin* T\H\\\vvi\ .snxaiil'm 
Poetorbital processes not well develope<l; lateral stri|M* promi- 
nent ijrarUia 

Liat of 8i>eciea and Subspecies, with Type Localities. 

IpBognle (imftarvaiijt Bangs Micro, Kloiida. 

puiori^is ( Linnwupy South Carolina. 

mUrrujtia (Rafinesiiue) '* rpiK»r MisK<inri " Jiivt-r. 

indianola Merriam I iidianolu, Texas. 

leucoparia Merriam Maj^>n, Tt-xan. 

feRui« Howell Arkins, Colonulo. 

gradiis Merriam < rrand ( 'an yi in, \ ri/i >na. 

ffracilis aaxatilia Merriam Prove, I 'tah. 

ambigua Meams I'^^le Mountain . ( 'hihiiahiia. 

aa^uifi/ronf Howdl Thilittini, Ftnlrnil Dif^trirt, Mrxiii,. 

anffuMifrons tropioifiit Howi 11 S;iri Mateo ilcl Mar. < )a\ara. 

anguMifnme elata nobip San P»artnl<»FiH', Cliiapa*'. 

pyffmara Thom&H Kn^ario, Sinaloa. 

ansoTur Meams Fort VcnU*, Arixnna. 

arizonx mairtiren^is Elliot San l*i'<lri» Marti r Mountains, Lowt-r Cali- 
fornia. 

fkefMx Merriam Nicaxio, California. 

phenax latyrona Mernam Ri>sel)urvr, < >nnr' fu. 

fkenax afympica Klliot Olympic Mountains, Wa>hinv.^tin. 

mAcrodon nobis Comondu, liovfet C-jAvU^TwVa.. 

Aieamma Merriam Cape St. Lueaa, \iOv;«t C«X\\cvtTC>&u 



14 NORTH AMERICAN FAUNA. [Mo.2i. 

Descriptions of Species and Subspecies. 

SPILOGALE AMBARVALIS Bangs. Florida Spotted Skunk. 

Mephitw hicolor Allen, Bull. Mufl. Comp. Zool., II, p. 169, 1871. 

SpUogale ptUoriuft Couea, Bull. U. S. Geol. and Geog. Surv. Terr., 2d ser., No. 1, p. 12, 

1875 (part); Merriam, N. Am. Fauna, No. 4, p. 7, 1890. (Not Viverra jnUorau 

Linn. ) 
Mcphitig (Spilogale) jmtorim Couee, Fur- Bearing Animals, p. 239, 1877 (part). 
SpilogaU amharmiis Bangs, Proc. Boston Soc. Nat. Hist, XXVIII, p. 222, 1898. 

Type locality. — Oak Lodge, opposite Micco, Brevard County, Florida. 

Geo<jraphi<; distribution, — Eastern portion of ]:>eninsii]ar Florida, 
from New Smyrna south to Lake Worth. 

General characters, — Size small; tml very aluyrt; ichite marking 
cvtirnjiive; skull short and broad, with highly arehed cranium. 

Color, — White markings extensive, the white dorsal stripes about 
equaling in width the intervening black areas; median pair of dorsal 
stripes little, if any, narrower than outer pair; lateral stripes*" veiy 
broad; frontal spot large; white patch in front of ear large, and 
always continuous with outer doi*sal stripe; "tail with tenuinal third , 
above and terminal half below, white; a large white patch, roughly J 
U-shaped, on upper surface of tail near base. White patches some- j 
times occur on the thighs, and others on the upper surfaces of the hind 
feet, but these markings are not constant. 

Cranial characters, — Skull short and broad; brain case relatively 
liigh and narrow; fronto-parietal region elevated above plane of upper 
surface; postorbitul processes well developed; interorbital constric- 
tion slight; mastoid capsules moderately and audital bullae greatly 
inflated; zygomata spreading in an even curve and never widely 
expanded; upper molar and sectorial tooth small, the former with i.>nh 
jt'CtiiHi of inner lohe ro/hsiderahly hehiyid middle of tooth. j 

Mcasurcntenta, — Eight adult males from type locality: Total length, * 
856-407; tail vcrtebrjc, 1O0-184; hind foot, 37-43; average, 374; 120; 
40. Average of 5 adult male topot^^jx^s, as measured by Bangs, 383.8; 
143.5; 41.1. Average of 5 adult females from type locality,* 354.6; 
lLn.2; '^X.H. Skull: (See table, p. 36.) j 

(iinn'dl rrmarls. — This spc'cies is confined, so far as known, to the 
cii^t side of the Florida piMiinsula, where, according to Bangs, it is 
locallv (listril)u(od.'" Its occurrcTice thcM'e was first made known to 
s(i('iu(» in IsTl, wh(»n Dr. J. A. Allen recorded its discoverv '>^ 
Mr. (\ J. Maynard srvcral years ])revi()usly.^' Up to that time the 

"'l\\v term 'lalrral ."^triiK's,' as usimI in this paj^er, refers to the whiU^ strijn* 
wliii'h )H*i:in )H')iin<l the Ioh'sIkhiMcts an<l cxttMul alonj; the sides, {mrallel to the 
<l<»rsal HtrijK's, to a \m)\\\\ soinowhat Ik'voihI tho nii<l<lle of the lx>dy, where they iH)n- 
tiniu' transvtTscly t<> the riii<l(lk' of tlu' hack. 

'' Fide I>anjrs. 

cVuK. Boston Soc. Nat. Hist., XXVIII, p. 2ii4, 1S9S. 

c'BuU. Mua. Omip. Zool., II, p. J70, 1871. 
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if iiii\ H|Mi-ir-« of SpiitMj»tit raM nf tin' Mi><«i*«.Hi|i|)i Vjill«*y 
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T!^ Mtiri'l.i -iHitli^ii **ki:nk i- a oln'fiudv i-hiirai-tiTi/i-ii fiiiin. i-ii^ilx 

• •jTii/a*'l« '^ If- *niall ••!/.•' and iXtiii-ix I \\ liih* niai kiiiif-. In -Lull 
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rarely interrupted; white patch on forehead and one in front of ear 
small, often not continuous with outer dorsal stripe; tail with a large 
white patch at tip. occupying one- fourth to one -half of upper surface. 

Crahial characters. — Skull long and relatively narrow; deiiUti<m 
(jteavy: cranium highly arched; fronto^parietal region elevated, bat 
much less so than in amhan^lis; postorbital constriction marked; 
postorbital processes well developed; z^'gomata not broadly expanded, 
but nearly parallel to axis of skull; mastoids and audital bullae large; 
anterior border of inter-pterygoid fossa scarcely reaching plane of the 
posterior border of molars; upper molar evenly rounded on inner sid^, j 
trifh projection near middle oj^ tooth. 

MeaMtrements. — Seven adult males from Greensboro, Alabama: 
Total length, 470-563; tail vertebrae, 193-219; hind foot, 45-51; I 
average: 512; 2i>4; 47.5. Six adult females from same locality: Total 
length, 437-544; tail vertebne, 166-204; hind foot, 38-45; average: 
482; 189; 42. Skull: (See table, p. 36.) 

General remarks. — This species was characterized by Doctor Mer- 
riam in 189iX under the name ringens^ from specimens collected at - 
Greensboro, Alabama. The present writer has already shown in some i 
detail that the Linntean name putorius^ based on the 'pol-cat* of 
Catesby, is strictly applicable to this species," and not to the Florida 
species, on which it was fixed by Doctor Merriam. It is unnecessary 
to repeat all of the evidence here, but since additional light on the 
question has recently lx»en obtained, a statement of the. reasons for 
applying this name to the Carolina, instead of to the Florida species, 
is deemed advisable. 

In October, 1905, the writer visited South Carolina in order to deter- 
mine what species of Spllogale occurs in the region where Catesby 
traveled. Two localities in the coastal plain of that State were visited— 
Hardeeville, Beaufort Couiit\', and Kobertsyille, Hampton County. 
Apparently Spt/oga/e doeti not occur in this region, since the animal is 
unknown to the residents, and careful trapping with the aid of a local 
hunter failed to secure a specimen. Proceeding next to Cleora, in the 
rough hill country' of Edgeiield County, definite evidence of the occur- 
rciicc* of Sj)IJofj(iJ<' there was obtained. Local hunters reported that 
tiic small 'polecats,' as they are called, were frequently chased by 
(lotifs while hiiiitintr at night, and their statement that the skunks take 
refuge in treiv^ makes it certiiJTi that SpihKfale is the animal referred 
to. The writer was shown a den dugf beneath the roots of a fallen tree 
in a wooded hollow, and a Spi'/or/a/f tail was picked up near by. None 
of the animals were secured at this time, but in January of the present 
year a ^pe<'imen in the tl(\sh was sent to the Biological Survey from 
Cleora. thus all'ording detinite data for the determination of Catesby '> 
animaU which proves to be the same as Spi/ogale ringens of Merriani. 

" Proc. Bio\. ^k)c. Waa\v., ^\ , \»^. ^-^A^*^^ 
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o-nlilx wlii-n* t1li«* s|N*riliiril \V:i« n i||rctr«| i*- wi'll widiiti till* 

•• ■' « if#«»i\^ jiiiirni'viii;:**, fur III' fi-IU ii^ llnir In* n'inaini'«i f.ir 
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North Carolina: Roan Moontain, 1; Magnetic City (foot of Roan Mountain), 

8; Valley River, Cherokee County, 1. 
South Carolina: Cleora, Edgefield County, 1. 
Georgia: Mim8\ille, 1. 
Alabama: Greensboro, 18; Mobile, 1. 
dppi: Corinth, 1. 



SPILOGALE IXTERRUPTA (Rafinesque). Prairie Spotted Skunk. 

Mephitis interrupta Rafinesque, Annalt* of Nature, I, p. 3, 1820; Lichtenstein, Abhand. 

Akad. Wise. Berlin for 1836. p. 281, Tab. II, fig. 1, 1838. 
yfephitis quaterlinearis Winans, [Kansaa?] newspaper, 1859 (see Coues, Fur-Bearing 

Animals, pp. 239-240, 1877). 
Spilogale interrupta Merriam, N. Am. Fauna No. 4, p. 8, 1890. 

Type locality, — ''Upper Missouri'- River. • 

Geographic distribution. — Iowa, southern Minnesota, Nebraska, 
Kansas, Missouri, and Oklahoma; south in eastern Texas to about 
the middle of the State. 

General characters. — Resembling S. putorius^ but with much more 
black; tail without prominent white tip. 

Color. — White markings much reduced; dorsal stripes variable in 
width, but averaging narrower than in putoriu-a^ frequently interrupted 
(in alx)ut one-third of the specimens examined) and sometimes reduced 
to a few widely separated spots; median pair usually narrower than 
outer pair; white patch on forehead small, often a mere speck; pateh 
in front of ear much reduced, often absent, and usually not continu- 
ous with outer dorsal stripe; tail usually wholly hlacl\ but occasionally 
with a very slender tuft of white hairs at the tip, entirely surrounded 
by the black hairs. 

Cranial characters. — Skull closely resembling that of /S. putorm, 
but averaging shorter, and relatively broader; rostrum narrmrer: mas- 
toid capsules only slightly inflated, but with weU-developed j^rocesmi 
upper molar as in putorius. 

Measurements. — Eight adult males from Kansas, Nebraska, Iowa, 
and Oklahoma: Total length, 490-536; tail vertebrae, 181-223; hind 
foot, 44-51: average: 515; 210; 48.5. Average of two females from 
Cairo, Kansas: 473; 170; 42.5. Skull: (See table, p. 36.) 

General remarl's. — Doctor Merriam has shown the pertinence of the 
name hit em/ pt a to this species,'* and it is unnecessary to repeat the 
evidence hero. The species may be readily recognized by its black tail. 
Specimens from the Wichita Mountains, Oklahoma, are intermediate 
in skull characters between interrupta find jjutorius. Externalh' they 
agree with infcrruj)f(/. Intergradation with indianolu probably takes 
phice in central or southern Texas, though the material at hand is not 
sufficient to show this clearly. 

ON. Am. Fauna No. 4, p. 9, 1890. 
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The southern and western limits of the range of interrupta are not 

accurately known, and only recently it has been ascertained to reach 

the southern portions of Minnesota and Soutif Dakota. Mr. Ernest 

Thonij)son Seton has kindly furnished the Biological Survey with the 

two most northerly records, and has sent a specimen from Sioux Falls, 

South Ihikota, where these skunks are said to be (*ommon. lie states 

that two were killed by a trapi)er in March, 1904, on the Mississippi 

River 40 miles southeast of Minneapolis. The animal was previously 

unknitwn to the trappers in that region, so that this is doubtless an 

instance of recent extension of range. 

I Sjf*'r!nu'tiM ej'amhH'd. — ToUil number, 44, from the following 

kK-alities: 



i: OnafAf S; Trejfo County, S; Fort Iit*avon worth, 1: Manhattan, 2; 
Burlinjurton, 1; Long Inland, '^\ Cairo, 3; Fort Riley, 1 (nknll). 
Iowa: <iIa«lbrook, 1; Marehalltown, 2. 
South Dakota: Sioux FallH, 1 . 
Nebraska: London, 1; Beemor, 1. 
Missouri: Courtney, 1. 

Oklahoma: Alva, 1; Mount S<r(»tt, Wichita Mountains, 4. 
Texas: Cana<iian, 1; Cooke County, 1 (Hkull); Bnizr»H, H. 

SPII/HtALE INDL\N0LA M«Triam. (Ui.f Si'ottki* Ski-xk. 
f^Qn^t/e htfiitintjta Merriam, N. Am. Fauna N(i. 4, p. 10, 1S1H). 

Tt/jh' hnuillffj. — Indianola, Texas. 

Getujtnpluv dtMrihutio}}. — Coast region of Texas and Louisiana; 
«onCh to Vi<'toria, Tamaulipas. 

G*-n^iutJ rharactevH, — Resembling X. tnf*tnqtfa^ but with a pro- 
nounced white tip to the tail: skull relatively narrow. 

/ V/////'. — Similar to InUrmpin: dorsal stri]H»s frequently interrui)ted, 
the median i>air usually narrower than out(»r pair: /</// //•//// a irhU* 
patch at ttp oceupying about one-fourth of tire uppi»r surface. 

Crtthinl vharacttra, — Skull similar to that of juitorJus^ \mX \\n\v\\ 
«auiller and relatively narrower across mastoids; cranium highlv 
arche<K as in the eastern species, ])ut fronto-])arietal region only very 
slightly elevated alK>ve plane of skull; zygomata long (in male skulls) 
and nearly parallel to axis of skull. Compared with inf*rruptn: 
Skull of about the same length, but relatively narrower: intljition of 
mastoid capsules greater. Teeth a«^ in putortux and intt rfiptn, 

MniMHrementH, — Seven adult males from the coast n»gion of Texas 
(Virginia Point to Corpus Christ!): Total length, 44o-rrjO; tail vrrte- 
bne, 105-204: hind foot, 40-5O: average, 472; 1^:^; 4s. Averagi» of 
two females from San Antcmio, Texas: 4<m>: 1»)2: ;v.».r>. Skull: (S»e 
Uble, p. 36.) 

Genenil rrmarX^M. — When this specii»s was desi-ribed, only two skulls 
(Ijoth of females) were available. The skin chanicters and cranial 
characters of the males were unknown. Since tluit time a good series of 



\ 
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both skins and skulls has been secured by the collectors of the Biolog- 
ical Survey- , which shows that the species is even more strongh' mark^ 
than the describer supposed. Externally it closely resembles the 
whiter specimens of inierrupta^ but may be distinguished by the white- 
tipped tail. Skulls of males and females show greater differences than 
is usual in this genus, the former being longer, broader in the mastoid 

t 

region, and flatter in the f ronto-parietal region than skulls of females. 
Comparison >vith amharkyalis is hardly necessary, the reduction of the 
white markings and long skull with heavy dentition being sufliciently 
distinctive. 

The relationships of this species are wholly with the forms occupy- 
ing the regions to the northward, and not with the Mexican or western 
species. 

Sprch liens examined, — Total number, 20, from the following lot-al- 
ities: 

Texas: Indianola, 2 (skulb;); Virginia Point, 2; Elliott's, Matagorda County, 1; 

Edna, I; Rockport, 2; Beeville, 1; Corpus Christi, 4; San Antonio, 5. 
Louisiana: Iowa, Calcasieu Parish, 1. 
Tamaulipas: Victoria, I (skull). 

SPILOGALE LEUCOPARIA Merriam. Rio Grande Spotted Skunk. 
Spilogah leucoparia Merriam, N. Am. Fauna, No. 4, p. 11, 1890. 

Tt/pe locality. — Mason, Texas. j 

Geographic dlstrihition, — Arid region of western Texa.s and south- 
ern New Mexico; south over the eastern side of the Mexican tsible-land 
to Hidalgo; west to central Arizona. 

General chapacters, — White markings extensive; skull with greatly 
inflated mastoid capsules. 

Color, — White markings very broad, especially the lateral stripes 
and outer pair of dorsal .stripes; frontal spot and patch in front of oar ) 
large; no white on legs; tail with terminal fourth above and tenninal 
two-thirds below, white. 

Cranial characters, — Skull of about the same length as that of 
uidianola,^ hat hrain ra^e hroader and flatter; mast<tld cajMfdes //r^/Z/y 
i/tflatrd; audital bulla* larger; upper molars similar in shape, but 
docidodlv snuillcr; lower carnassial sliofhtlv smaller. 

Mrasnreincnts. — Average of three adult males from Rio Grande Val- 
ley (Eagle Pass, Laiedo, Samuels): Total length, 402; tail vertebm', 
145; hind foot, 47.7. Av(M*age of three adult females from Texa^* 
\ (Kaglo Pass, Langtry, Waring): 377; 147; 41. Skull: (See 'table, 

p. 36.) 

Gi lural reinarl'x, — This species, as would be expected, is more 

closely related to the forms occupying the arid regions of the We^t than 

to those in the Mississippi Valley. Its peculiar skull serves readily 

to dwting-nish it from the otheY m^\\\\^Y^ ol \k^ ig&uus. Two speci- 
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ni«'n?) from Sierra Encarnacion, Coahuila, have slightly larger skulls 
than the tyi>e, with the postor))ital processes well dcjveloped; the white 
hocly fstripes are also slightly narrower than in the typical form. A 
spei'iiuen from Tulancingo, Hidalgo (provisionally referred to this 
specieai), likewise has less white on the Ixody. A specimen from Fort 
Clark. Texas, is apparently intermediate between hucoparia and 
Qmhif/uti. It resembles the former in having large bulhe and inflated 
mastoids, but the cranium is relatively narrow and high, as in 

A s|>rcimen from Flagstaff, Arizona (No. 11)(K), Am. Mus. Nat. Hist.), 
is larger than typical specimens, and the rostrum is very broad and 
flat: in other respects it agrees perfectly with Intcopar/f/^ as does also 
inotluM* specimen (No. 1890, Am. Mus. Nat. Hist.)« from Fossil Creek, 
Arizona. 

Sjp^rhntns fixainined. — ToUil number, 22, from the following 
localities: 



i: Mason, 3; Coinstrx^k, 1 ; Wariu^l; D' I lanin, M(Mlina County, 1; Eagle 
I*iWfc«, 2; Turtle Creek, Kerr County, 2; J^ire<lo, 1; 8amuelH, 1. 
Hew Mexico: Tulamsa, ] . 

Arizona: Flagstaff, 1 ; Fo»iil Creek, Venle Kiver, 1. 
Huevo Leon: Monterey, 2 (nkuUn). 
Coahuila: Sierra Kncamacion, *A\ Saltilloy 1. 
Hidal^: Tulancingo, 1. 

Sl»IL(HiALE TENUIS Howell. I{<hky MorvrAiN Si»cnT>:i) Skunk. 
^nhnjtiU tenniM liowell, Prwr. Biol. Sth-. Wanh., XV, p. 241, V.HV2. 

Tt/j**' !tH'*il!ty, — Arkins, Colonwlo. 

fit*Htnij»h!r dlHfnhutton.- VA\r>U*v\\ slopes of the Kocky Mountains 
in Colonulo and northern New Mexico; limits «)f riinjr«» unknown. 

iinurtil r/uirat-terH. — Size larj^r: white' markings proniinmt: skull 
long and narrow. 

Vnhft. — Similar in markings to S, h^untjuivni. but latenil .NtriiM* luir- 
Tower: frontal pateh lonj( and narrow (in ty|M» s|X'cnn<'iu o2 hy !♦> 
Dim.): tenninal thinl of tiiil white. 

Cffin!al*chanicti!r»*. — Skull similar in tj^enend shape to that of 
indiftfiff/^t^ but lon/fer und rrhit/t'thf mirmtrt r: hriihi ms, hrutid tind 
Trnj jfnf; fronto-parietal n'jjion not oh'vatrd abov*» plain* nf >kull; 
futtraiit and jHrnUnr^PiUd mjhin nurnnn, but without pronnunrrd roii- 
Ktrietion, the narrowness inrludin<r al>o thf anttM'ior ]M»rtini! of 
brain case: zygomata not widrly <'xpaii«h*<l. and n<'arly parallt'l ti!ixi> 
of skull; palate long, reaching lM\voiid the ])lan(' of la>t uiohir>; amiital 
buIlK* and mantoid eajxsules moderately inflated; teeth rather sii.all; 
upper molars with projection of innt»r lobe iN'hind middle of tooth. 
Compared with leHtytptirtti tlie skull of trmi'tH is much longtM' and rela- 
tiTel}' narrower; brain nisi^ flatter and mastoids much less iullatexL 
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Metmirements. — Type (adult $ ): Total length, 460; tail vertebr», 
165; hind foot, 51; young female from near Folsom, New Mexico: 
400; 160; 47. Skull: (See table, p. 36.) 

General remarks, — This species is most nearly related to S. leucoparia^ 
which it resembles in markings but from which it differs widely in 
skull characters. The skull of a young female from the type locality 
is shorter, and broader interorbi tally than that of the type, but u 
narrower across the mastoids — a condition due in pai*t to iminkta- 
rity. An adult female skull from f^tes Park agrees with the t^^pe in 
narrowness, but is much smaller. An adult male skull from near 
Folsom, New Mexico, is broader than the type, both zygomatically 
and in the rostral and postorbital regions, but is slightly narrower 
across the mastoids. 

No specimens are avuilable from farther north than Arkins, Colo* 
rado, but it is not unlikely that the form occupying the Black Hilk 
and eastern Wyoming (see antea^ p. 7) may prove to be referable io 
this species* 

Specirne}is ejcamined, — ^Total number, 5, from the following localities: 

Colorado: Arkins, 2; Estee Park, 1. 

New Mexico: Oak Canyon, 5 miles north of Folsom, 2. 



8PIL0GALE GRACILIS Merriam. Canyon Spotted Skunk. 
SpilogaU gracilis Merriam, N. Am. Fauna No. 3, p. 83, 1890. 

Type locality. — Grand Canyon of the Colorado (north of San Fran- 
cisco Mountain), Arizona. 

Geographic distrihvtioti, — Northern Arizona and desert ranges of 
southeastern California: south in the Sierra Madre to Jalisco and 
Michoacan. 

General characfeni, — Similar in size and color to S, leiuxpparut: skull 
with mastoid capsules less inflated. 

Color, — Markings essentially as in S. leucoparia; white in tail pro- 
portionally less. 

Cranial cluu\wterH, — Skull al>out the size of that of huliamU^ 
but relatively broader; hraln ca^e flattened; fronto-parietal region 
depressed to general level of upper surface of skull; postorbital con- 
striction pronounced; mastoid capsules moderately inflated; jwst- 
orbital i)roc'esses slightly developed; teeth of similar sha|>i\ but 
snijiller. Compared with leucojnirla: Postorbital constriction usually 
gn^ater: audiUil bulla^ and ma^to/d t'api<uU\s much lexs inflated: tt^eth 
similar. 

Mrai<nrtnttnts, — Five adult males from Grand Canyon, Arizona, and 

Panamint Mountains, California: Total length, 334r-400; tail vert^ 

bras 13o-ir)0; hind foot, 41-46; average: 381; 143; 44.3. Adult 

foiualci from Inyo Mountains, California: 330; 120; 37. Skull: (See 

table, p. 36.) 
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Color, — Essentially as in gracilis^ but lateral stripe usually absent 
or very much reduced. In the t^- pc and three topotypes it is faintly 
indicated bv a narrow band. A little less white in tail. 

Cranial chnracters, — Skull similar to that of qracUla^ but slightly 
larger; brain case broader; postorbital processes mon* strongfly 
developed; ridge on mastoids pronounced. 

MeatmrenienU, — Two males from type localit}': Total length, 42l^- 
450; tail vertebne, 1(>3-170; hind foot, 45-49. Average of two females 
from type locality: 403; 152; 41.5. Adult male from llarm^y, Orcjron: 
455; 155; 50. Average of three adult females from Oregon: 3»»<i: 
129; 40. Skull: (See table, p 30.) 

General ninarls, — This form is closelv related to S, (nuK'HU^ from 
which it differs chiefl}' in larger size and the reduction of the white 
side stripes. Specimens from eastern Oregon (Harney, Shirk, and 
Plush) have the white markings somewhat reduced in extent, and the 
lateral stripe is entirely absent in sevenil of them. The dorsal stripes 
especially the median pair, are narrower than in the typical form. 

The deep enmrgination of the nares, shown in the skull of the typ<' 
proves to be an inconstant character, for the skulls of the three topo- 
types exam i Tied dg not differ from skulls of gracllU in depth of 
emargination. In a skull of aaxa til Ja from Harney, Oregon, tbp 
emargination is about half as deep as in the type skull. In the |M)st- 
orbibil constriction of th(^ skull m.i'atiliH does not differ appret-iahly 
from (/r(f('ilif<. 

A sp<Mim(Mi from St. (reorge, Utah, though agreeing with f/ntaH* 
in markings, is nearer to i<(t,rafiliH in skull characters. Its skull is the 
longest one in eitlier series and has the ridge on the mastoids pro- 
nounced, as in sa.rafilis; th(» |K)storbitiil pr<K»esses, however, aiv very 
small. 

No s])rriineTis of Spihufale liave be^Mi examined from Idaho, ht*^ 
Doctor Mcrriam reports this yorni conunon in the canyons of SnHU-' 
Kivrr, and records a skin taken bv himself at Marsh Vallev !>' 
Bannock C'ourity, soutiieast of l\)cat<dlo]." 

Sjhcimuis f.iuiinint'(h — Total luuuber, 16, from the following 
localities: 

Utah: Pmvn, t; St. <MM)r^o, 1. 

Colorado: (iraiid .lunctimi, 1; Coventry, 1. 

Nevada: Cottonwnoil HaFijrc, 1. 

Oregon: riiiJ-h, Lake ( '«»niity, 4; Sliirk, Hunioy County, 1; Haniey, 2, 

California: SlI^-anvill^^ I. 

S1ML<m;aIJ': AMHKM'A Mcams. Ciiim Aiir.v Spotted HKrNK. 
Sp\loQn\t' nmhiijnti Mrartis, rmc. I'. S. Nat. Mns., XX, y. 460, 1897. 

Tijj** Inrtilifij, — Kat^'h* Mountain, Chihuahua (about 4 miles ^mth ol 
Monument No. 15, Mexican boundary line). 
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SPILOGALE ANGUSTIFRONS Howell. Table-land Spotted Skunk. 
Spilogcde angvMifrons Howell, Proc. Biol. Soc. Wash., XV, p. 242, 1902. 

Type locality. — Tlalpani, Federal District, Mexico. 

Geographic distribution. — Southern portion of the Mexican table- 
land, from Guanajuato to the isthmus of Tehuantepec. 

General character's. — Size small; coloration as in S. ambigua^ but 
usually without white bands on thighs. Skull slender, and without 
prominent ridges. 

Color. — Similar to that of amhigiui^ but lateral stripes averaging 
broader; white bands on thighs usually absent. 

Cranial characters. — Skull similar to that of amhigua^ but smaller 
and narrower; cranium highly arched; rostrum narrow; sagittal crest 
practically obsolete; postorbital constriction slight; postorbital proc- 
esses small; audital bullae relatively large; mastoid capsules moderately 
inflated; molars smaller than in aitibig^ta^ the upper and lower car- 
nassials decidedly so. 

Measurements. — Type (adult $): Total length, 345; tail vertebrae, 
130; hind foot, 40. Average of three adult males from the type 
locality: 333; 121; 42. Adult female from type locality: 325; 105;*36.' 
Skull: (See table, p. 36.) 

Gen4.'ral reniarhs. — This species belongs to the group of narrow- 
skulled species inhabiting the eastern United States and northern 
Mexico. Its nearest relative is S. amhigua^ with which it may inter- 
grade, though no intermediate specimens are known. Its slender 
skull, without ridges and with narrow rostrum, distinguishes it from 
any of it^ relatives. A specimen from Yautepec, Morelos, differs 
from the typical form in having thigh bands; its skull, however, is 
entirely typical. 

Sjh'cif/trfhs c.rawim'd. — Total iminl>er, 8, from the following locali- 
ties in Mexico: 

Mexico: Tlalpam, 5. 
Morelos: Yautepec, 1. 
Guanajuato: Santa Rosa, 2. 

SPIUKrALK ANGITSTIFKONS TROPICALIS Howell. Tropical SporrEP Skunx 
Spilo'jah' (i)u/(ttttlfron!< tropica/ is Howell, Prcx*. Biol. Soc. Waali., XV, p. 242, 1902. 

7f/j)e lonilitfj. —Sun Mateo del Mar, Oaxaca, Mexico. 

Geographic (listrihnti(m. — C'ouj^t region of southern Oaxaca. 

(i<nrr<(l(h(trart('rs.—'>\n\\\x\v to S, a ngu.stifrons ^hvii larger; skull 
with smaller teeth and larger mastoid capsules. 

(olor. — Averaging with more white than angustifrons; lateral 
stripes large, and mulnng dotnit on to forelegs; white patches at Imse of 
tail large; white hands on thighs usually present, but variable in size. 

Cranial characttm. — Skull larger and more angular than that of 
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dev^eloped; tumtoidn not infnted^ but with a pronounced ridge; upper 
molars larger than in troplmllH and more evenly rounded on inner side: 
lowei- rarnassial decidedly broader; inter-pterygoid fossa broader. 

MedHuremenU. — ^Type (adult $)\ Total length, 385; tail vertebne, 
123: hind foot, 45. \Skull: (See table, p. 37.) 

Gtntral reinarl'H. — This form is closely related to S, tropical U^ from 
which it differs chiefly in cranial characters. It differs from angujfti- 
fnmH in having a much larger skull, but agrees with it in the form of 
the upper molars. 

Specimens evantintiL — Tot^il number, 3, from the following localities: 

Cliiapajs: San Bartoloine, 1; lMnalx?te, 1. 
Costa Rica (locality not known "), 1. 

SPILCHiALK PY(^]VL*:a Thomas. Pygmy Skunk. 
SpUofjalf py(/m:ra Thoinai*, Vrcx'.. Zool. Soc. London for 1897, p. 898, 1898. 

Tj/pe hx'itllty. — Rosario, Sinaloa. 

(r('(Kjv(iphic distrihuliim, — Known only from the type loc^alityand 
from Acapulco, (iuerrero. 

Genrral chardvtt rs. — Size very small; d^rrHal ntripes not hrohm inh 
putrhi'H on liindrr partes; a transverse band of white across face between 
the (^ves. 

('ohn-J'- M(»dian pair of dorsal stripes grayinh (caused by intemiix- 
tuiTof black and white hairs), connected anteriorly, each divided at the 
middlo of the back into two narrow stripes, the outer one of which is 
continut'd transversely until it joins the lateral stripe, while the inner 
one* (\\t(Muls across the rump to the under surface of the Ixxly, when* 
it nearly joins the corresponding stripe on the other side; a narrow 
transvrrse band on each thigh, confluent with a small i)atch at Imseof 
tail; lat4»ral stripes broad, and of a distinctly yellowish hue; outer 
|)air i'f dorsal stripes also yellowish, narrow, except anteriorly, where 
th(\v spr(*ad out into broad patches behind the ears; frontal {)atch white, 
hi'nodt r th'Ui loiKj. dud niilti'd Inj n it<frr<nr ntri^pe with the outer <hn^" • 
sfri/frs; upper surface of both fon^ and hind feet white; tail all white, 
(»xeept for th(» basal half-inch below, and a slight admixture of bUck 
al)()ve covering the basal two-thirds. 

('r,initil ilntnirff rf<. Skull very small; cranium narrow and highly 
arched: fronto-parii^tal n'gion scarcely elevated above plane of skull: 
postorbital constriction slicrjit; postorbital processes minute; notrft*"^ 
of a .sa<rittal crest: palati* short, not reaching plane of posterior Iwrder 
of molars. 



"Tliis >|KMiinori was s<'nt to the WorM'n Fair at Chicaj?o by the Costa Rican Oom- 
ini^Hioii. Mr. in'or^e K. Cherrie, in res|>onj»e to an in<iuiry concemingr it, «<*t** 
that hi8 n»collc<'tion in that the Hinviinen canio fnmi the neighborhootl of AW'*'*' 
at alMMit .S,tNH) fcvt altitude, on the Pacific nide of the Conlillera. 

'' J)eNTi;)tioii drawn from a Hm^ciiueu iu lUe lUolvj^lcal Survey Ck>llectioii. 
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Jifiisurementii. — Adult male from Acapulco, Guerrero: Total length, 
40: tail vertebne, 72; hind foot, 33. Type (adult 9 ): 182; tl8; 34/' 
»kull: (See table, p. 37.) 

frtntrral j't/narkji. — This remarkable species may be easily distin- 
[uished from all its relatives b}'^ its exceedingly small size and pei-u- 
iar pattern of coloration. It evidently is not a eonnnon sjxM'ies, for 
ip to the present time only two examples have found their way into 
naseniii collections -the type in the British Museum, and one speci- 
nen in the Biological Survey collection taken by Nelson and (lold- 
uan. The latter s{)ecimen was caught in a tnip set below the surface 
>{ the ground in the burrow of a pocket gopher {Orfh(>(j*oiinjs), It is 
m adult male and is even smaller than the type* (a female), but agrees 
in every other respect with the des<'ription given by Mr. Thomas. 

SPIL(m;ALE ARIZON.E MeaniH. Arizona Si»ottki> Skc nk. 
Sf,iIfi(^*tU jffwnax arizonn- Meams, Bull. Ainer. Miis. Nat. llist., Ill, p. 25(>, 1H91. 

Tt/jMj hK'a/itt/. — Fort Verde, Arizona. 

Get^jrajfliictHiftribHtion, — Central and southern Arizona, southwest- 
ern New Mexico, and adjacent parts of Mexico. 

(rtueral charnctcVH. — Similar to .V. </r<irllls^ but with larger and moie 
angular skull. 

Cohfr, — Markings as in /i^M<i*<>/>/(/vVf and {/nn-ilis: hiteral stripe Vi»ry 
broad; tail with terminal fourth above, and terminal half below, 
white. 

CMninJ vhitractiTH, — Skull lar<jf(»r than that of (/rdrills; ::i/(f<nniif(i 
iriV/</// //w// ahntjftly e^j*an(M^ arched upward at wid(v*<t point so as to 
l)e decidedly higher than in <fracflfi<; brain case broad and llat: /vav- 
tntiii atiil tntt^r-ttnnpifrnl rt'<jUn\ n^irrotr; p<)sti)rbital pnxM'sscs niu«*h 
larger; bulla? slightly larger; upp<M' mohirs rehitively small. 

MtrnMurt'inefitH. — Type (adult i ): Total length, 14."); tail vertclna*. 
lOn; hind foot, 50.*" Avenige of \\ adult males from Fort Ilnachura. 
Arizona, and San Jose M(mntain, Sonora: 4l''2; ir>l: 4r).:>. Adult 
female from Fort liuachuca, Arizona: :)Sn; 14S: 40. Skull: (.S»e tabic*, 

p. 87.) 

Grtiernl remark's, — This sjx»cies, although rcpres«'nted by otdy a 
small numl)er of spi»cimens in the stM'ics examined, i^^ apparently a 
well-marke<l form. The mat<M*ial available at the ])re^ent time sjiows 
that it is not, as the deseriber supposed, a >ub^pe(ies <>r j>li. ini.r. ( 'om 
pared with the latter si)ecies, <iri.inn;t '\^ very mu<'h ^malNT. with rela- 
tively broader brain case and larger audital bulhe. Allliouj^di ue<u- 
pying a portion of the mnge of f//v/r///.v, no intermediate^ betwecMi 
tlie«e two forms have })een discovered. Intergradat ion with A nmjuirnt 
in more probable, though the mat<'rial at present available is not sulli- 
dent to determine this (|uesti(m with certainty. Two sp4»cimens of 



* fVie ThomiB. ^See table of cranial iiieatfureinentd, p. 37. <^F\dc Mearutj. 
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nearh' typical leucojmria have been taken within the range of arizonx^ 
but on the other hand a specimen from Pinal County, Arizona (No. 
610, Am. Mus. Xat. Hist.), is in some respects intermediate between 
the two forms. 

Typical amhujua also occurs in the range of at^zofue^ and at least one 
specimen (No. 1902, Am. Mus. Nat. Hist., from Whipple Barracks) 
combining the characters of these two species has Ijeen examined. 
By reason of the wide differences between typical specimens of the 
two species, and in view of the fact that they oc*cur together in the 
typical forms, it seems preferable to consider the intermediate speci- 
mens as the product of hybridization i-ather than of intergradation. 

SpeiHtnenJi t'xa mined. — ^Total number, 8, from the following localities: 

Arizona: Fort Verde, 1; Fort Huachuca, 3; Pinal County, 1 (not typical); 

Whipple Barracks, 1 (not typical). 
New Mexico: Rio Mimbres (near head), 1. 
Sonora: San Jose Mountain, 1. 

SPILOGALE ARIZOXJi: MARTIRENSIS Elliot. Peninsula Spotted Skuxk. 
Spilogale arizoniv martirensis Elliot, Field Colunib. Mus., Zool. Series, III, p. 170, 1903. 

Ti/pe hnxdity. — Vallecitos, San Pedro Martir Mountains, Lower 
California, Mexico. 

Geographic dhtnhution, — Lower Calif omia, from San Pedro Martir 
Mountains south to Coniondu. Range probabl}" not continuous. 

Gent ml characters, — Similar to S. arlzan<e^ but smaller. 

Color. — Not appreciably different from S, arizonse. 

Cranial characters, — Skull decidedly smaller than that of arizons^ 
irith r,ry n<irr(nr rostrum; zygomata narrower and less abruptly 
expanded; molars smaller. 

^^eas^^rernents, — Type (adult $): Total length, 395; tail vertebne 
143; hind foot, 44:; five adult males from San Pablo, San Ignacio, and 
Mulej<3: Total length, 365-404; tail vertebrae, 133-155; hind foot, 42- 
47.5: average: 381; 148; 45.3. Average of two adult females from 
San Ignacio and Coraondu: 375; 142; 40.2. Skull: (See table, p. 37.) 

General remarks, — This subspecies was based on specimens collected 
at an altitude of 9,000 feet in the San Pedro Martir Mountains. The 
collector, Mr. Edmund Heller, considers the animals to be very scarce 
in that region. Xelson and Goldman collected at the type locality in 
1905. but secured no skunks. Specimens of this form, however, were 
taken bv them nuich farther south on the Peninsula at an altitude but 
little al)ove sea lev(*l. A specimen from Mulej^ agrees very closely 
with the type, except that the lower carnassial is somewhat smaller. 
The skulls of two adult males from San Ignacio are slightly" broader 
interorhitally and narrower across the mastoids. Although the range 
of this form is probably cut off from tliat of arizonse by the Colorado 
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parison of the external measurements, and more especially those of 
the skuil. Thus, for example, two specimens from Ventura River 
show a variation of 38 mm. in length of tail vertebra?, 4.^ mm. in 
basilar length of skull, and 5.7 mm. in occipito-nasal length. Speci- 
m<*ns from Los Angeles and San Diego counties apparenth' have 
smaller hind feet than the typical form, but do not differ appreciably 
in other resjxx^ts. Specimens from Three Rivers and San Emigdio 
have skulls aveniging longer and narrower inter-temporally than those 
of the typical form. The skull of an adult male specimen from Alila, 
Tulare County (in the San Joa(|uin Valley), differs from typical skulls 
in being smaller and relatively broader zygomatically, the zx'gomata 
spreading abruptly at the posterior end and curving strongh' upward. 
In these characters it resembles the skull of S. arizoii^^ but it differs 
widely from that species in other respects. 

Sped nh' /IS ixanuned, — ^Total number, 95, from the following locali- 
ties: 

California: Baird, Shanta County, 1; Stillwater, Shasta County, 1; Dyer- j 

ville, 1; Rio Dell, lIumlK)ldt County, 5; Auburn, 1; Mount St. Helena,!; 
(ileu Kllen, 2; Nica«io, 3; Point Reyes, 5; Berkeley, 1; Fairfield, 1; Sausa- 
lito, 1; Carbondale, 1; Tracy, 1; Santa Clara, 2; Boulder Creek, 1; M(mto, 
1; lV)zo, 1; San Luis Obispo, 5; Santa Ynez Mission, 2; Ventura River, 2; 
Santa Paula, 2; Wawona, 1 (skull); Three Rivers, 6; Kaweah, Tulare County, 
1; Milo, 3; Kern River Lakes, 2; Alila, 5; Delano, 1; Portereville, I; San 
Knii^dio, 5; Box Sprinjr, Riverside County, 2; San Bernardino, 4; San Be^ 
nardiuo Peak, 1; Allianibra, 4; Los Angeles, 1; San Jacinto Mountains,!; 
Twin Oaks, 1; Santa Ysabel, 8; Witch Creek, 1; Dulzura, 6; T^ Puerta. San 
Di(»go County, 1; San Diejro*, 2; Valley Center, San Diegc County, 1; Santi 
Cruz Lsland, 1. 

SPILOCtALE PHKNAX LATIFROXS Merriam. Oregon Spi>ttei> Skixk. 
SpUiKjuUi phrna.i: latifroim Merriam, N. Am. Fauna No. 4, p. 15, 1S90. 

Ty2f< Innilifjj, — Roseburg, Oregon. 

(i*(p<ir<i})hic dhtnhutUpn. — Coast region of Oregon and northern 
Ciiliforniii. 

(rtnmtl chaiuf tiers, — Smaller than S, i^lu^nax; black markings 
more prominent; rostrum broader. 

Cithn'. nidcl' nHirliiHjs piumihie/tf ; outer pair of dorsal .*<trii)es 
averaging narrower than in jdn tm.r: median pair usually very narrow, 
though sometimes of same width as outer pair; lateral stripe frc- 
(|U»Mitly absent or mucli reduced: white patches and transverse bands 
on hinder part of body smaU. 

(/ranitil c/tf/nfcff rs. —Skull shorter and relativelv broader than that 

of >S. jf/(e/i(/.r; /'(/sf/'f/z/i (ictihiJJij rrs trr/l <t,s relatirehj liiuch hroadrV, 

Mrf/.st/rei/H f}ts, — Six adult males from Oregon (Gardiner, Goldl)each, 
B(»averton, and Marshtield): Total length, 382-435; tail vertebra', 
n7-14(;; hind foot, 45-50: average: 408; 127; 47.7. Eleven adult 
females from On^gon: Total h'ugth, 335-403; tail vertebra;, 1O5-140; 
" dfoot, 39-40; average: 373; 122; 42.8. Skull: (See table, p. 37.) 
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approach very closelj'^ to latifroiis in skull characters, showing that 
intergradation takes place in that region. 

The upper molar in tliis subspecies is more nearly square than in N\ ^ 
ylienax^ and the projection of the inner lobe is less pronounced, k 
some specimens the inner lobe is evenly rounded, almost as in aS'. indet' 
rupta^ but the point of greatest convexity is farther back than in the 
latter species. 

Spechnenti examined. — Total number, 90, from the following locali- 
ties: 

Wasliiiigrton: Lake Sutherland, Olympic Mountains, 1; Port Angeles, 2; Lake 
Cushman, Olympic Mountains, 9 (skulls); Tenino, 8; Steilacoom, 1; Quini- 
ault Lake, 1; Keechelus Lake, 1; Hamilton, 3 (skulls); Mount Vernon, 19 
(6 skins with skulls, 13 odd skulls). 
British Columbia: Sumas, 3; Hastings, 3; Port Moody, 39 (9 skins with skulls, 
30 odd skulls. ) 

SP1IX)GALE MICRO DON sp. nov. Small-Toothed Spotted Skunk. 

Type from Comondii, Lower California. Adult $ , No. 145887, 
U. S. National Museum, Biological Survey Collection. Collected 
November 8, 1905, by Nelson and Goldman. Original No. 18501. 

Geoijraploc distrihutimi, — Known only from the type locality. 

Gifueral characters, — ^Slightlj' smaller than S, ph^iax^ but tail rela- 
tively longer and hind foot shorter; teeth very small. 

Color. — Practically identical with S. pJienax; outer pair of dorsal 
stripes but little wider than median pair; frontal patch large; tail 
rather scant ilv haired, the terminal third white. 

Cran!Hl characti'rs. — Skull about the size of small skulls of S. pht- 
nax; brain case relatively narrow and high; rostrum somewhat hroader ; 
interorbitally; zygomata less widely and abruptly expanded; maMo'id 
atpsiiJr.s (f really InifaUd; teeth very Kniall^ particnlurly th^, motum and 
sectorial tifeth. Compared with *S'. a. martlreiufhi^ skull much larger 
and tcetli relatively smaller. 

Mt'ai<ur( NHnt-s, — Type (adults): Total length, 410; tail vertebw, 
15.S; hind foot, 45. Skull: (See table, p. 87.) 

(it-nrrdl n^ ma rim. — This species is apparently most nearly related to 
A\ jflh)ia.i\ l)ut wheth(»ror not their ranges meet can not now l)e deter- 
iiiiucd with ('(M"tiiinty. No specimens of phenax are known from 
farther south than Diil/ura, California, and the intervening region i*^ • 
occupied hy another speeie> (S. ^trizntm^ tnartirrmttli^). The skull of an 
adult niiiU* topoty})e ditl'ers from that of the t\'pe in being somewhat 
narrower intiM-orbitallv and in havintr a Hatter brain case. 

S/;,r/'/,,,/,s , .ninthhiJ. -Two, froui tlic ty[)e locality. 

SPILOdALK Lrc'ASAXA Mc^rriam. Cai-f. St. LrcAs Sp<>ttei> Skunk. 
Sp'ihujaU' }\n'tim-nn MerriaiM, N. Am. Fauna, No. 4, p. 11, 1890. 

I UP* local Uy, — (-ape St. Lucas, LowtM- California, Mexico. 
(noyraphic distr that Ion. — Cape region of Lower California. 
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(reneral cluintcte}*^. — Size very large; resembling S. phencut in mark- 
ingt*, but median pair of dorsal stripes broader; skull broad and flat. 

OA4/T. — Markings similar to those of S, phe)iaa\ but median pair 
ffffhtTMaf Mfripts hroader {iiearly equaling outer pair in hreadth); latei^al 
^trljHfji 4ymt/nnotiH with median dorml stripers; ihvo^i with two narrow 
white streaks or patches on each side of the median line. Tail nearly 
ill hlack above, the white confined to a small patch at tip and outer 
»dges of the terminal half; below, the white occupies more than half 
>f the terminal portion. 

Craniai rhftractej^s. — Skull much larger than that of any other sj>e- 
:ies: hrainva^^Aatandveryhroad; zygomata nearly parallel to axis 
>f skull; postorbital constriction slight; occijiitail and sagittal crests 
lighly developed: muMtoida not initatrd^ but with pronounced ridge 
ontiniious with occipital crest; audital hullie broad and flattened; par- 
K-cipital processes well developed, as in Mfphitii*; lower jaw strongly 
•onvex lx*low, and with a suggestion of the *step' found in Mephitin; 
nolars as in S, phena,r. Skull of female of alx)ut the size of female 
'kulls of phenax^ but molars larger. 

.}f(f^urenientM. — Average of 3 adult males from vicinity of type 
locality-: Total length, 581; t^iil vcrtcbne, 198; hind foot, 50. Aver- 
ijre of :f adult females from typ<* locality: 434; 1(>0; 4t).5. Skull: 
(See talile, p. 37.) 

/rV//''/v// nnmrl-^. — ^This species is so nuich larger than any of its 
congeners that detailed comparison is unnecessary. Its large size is 
wpei-ially remarkable, since in this genus the southern species are 
^nerally smaller than the northern ones. In this case, however, 
S, ImutHtina is much larger than either its nearest neighbors on tht» 
north (*V. nrizomr martirtnuiA and X. f/u'rrfff/*fn)^(n' iho forms occupying 
the mainland of Mexico. Females, how(ner, are much smaller tlmn 
males, and but little larger than females of S". jthtmt.r. 

In s<jme of its characters, notably the <iev«*lopmeiit of the paroccip- 
ital pro<'esses and the 'step' in th«» lower jaw, this specie's ^liows an 
approach to the genus Jftphitis. In some spe^imen^ the panx'cipital 
processes are as strongly developi»d as is ordinarily the case in Mf phi- 
tU; in others these pro<-esses are much reduced. Kxti'rnally this 
qjecies is characterized by broad white strijx's, and there !-. little vari- 
ttion in the extent of the markings: a white thigh band i> pre-^ent in 
Diostof tlie specimens examin<»d. A «i{XM-inieii from Santa Anita «-Iio\vn 
in unusual amount of whit<» on tii(Min<lerpart«i. the large tian'-.v^'r-^c 
rtrijK? on the hips curving forwanl on the ventral >urface uikI connect- 
'njr with the lateral striixj near the middle of the l^elly. 

So far as known, the range of this species is confined to th** iiniii**- 
liate vicinity of Cajxj St. Lucas. 

Specimens ejraTiiined, — Total number. !♦, from the following localitie>: 
I«ow«r Oalifbmia: Cajx) St Liutis, 7; »Saiita Anita. 2. 
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• f*fn»h»: nuttniM hrmitlrr: niaMtiiid rupsulfs iiion* iiiMutiMl; Hudital 

^ ll«tt«*r: ii|i|M*r iiinlam and lii^t lo\v<*r iiinliirs n>lalivt*ly >iimll(T: 

..*'.!/-- ,t"f . t'titiff f'^ttulftl nn !ftti*f Mill* ^ liiit with a iiiiiTow |iro- 

f :•.;: i«'U- at iij«* |M»t«*n»-intcriml roriH-r: piilnti* loii^, ii*«imllv ri*:i«-|i- 

: ^» mti i tfit- |i**-tiTit»r iNinlcr of inular**. ( '<iMi|>ariMl with r//«#/'A/'/'/. 

!ii:ft>o-i • :i|>«iili-* ai'i* iiion* iiit1ati*il. /\ tromai:! Ioh widflv r\]i:iiiili'il. 

: So ih iiii;< It «iii:illiT. Skiill?<i of fciiiali'^ an* hut littlr >iiiiill«T than 

-« tf iii:il>-». :iMii hit'k th«* •4i;;ittal m'^f. 

V '• ' ■ .'-. Fivi* Hiliilt iiiah**^ fi'iMii t\ |n' lorality: Total h-ii|.r|h, 

\ .•:. t;iil \iit«lirM', 114 14."»: hiii'l fmii. |n \k\\ iivi-ra;r«'. -•'••l: !••*: 

\w f:i::.- ••( thn-i- udiilt ft'liiuh*** frnin Ixim- lo<>alitv. \\\\\^\ \'1\*\ W^, 

.11 "^ f t.lhh", |». .'»! . J 

'' •///!' Thio form a|»pai'i-iitl\ i« rinilinril \\\ the tri'piial 

I Uri'i« ••II thi- \\%-A -itii* of th<* i<*liiliMi'* «it' I > liii.iiitr|H>i-. >p4-i iiiMii^ 
•'I. th*- f il\ iif ri'litianti'|N*r, uhii li i* «)iil\ a tVu inili*^ from thi* t\ |m- 
-Biitv. an* ii«il tviii«-al. hiit ^hnw iiiliT<.'i->iilatiMii with thi- hi^hlaiMJ 
'Tij tJ^if^it ill i*kiill rharai*t«*r^. 
\IlhiMi'/h thf liahitat nf fn '/»»'* »//».* \^ uiih'lx r«'iiiti\«*ii fruin tiiat «if 

'■••' ». thr tHM «i*«*iii t«i Im» «'loM-|y iflali-tl. N«» iiitcninMliati- ^pii i 

^- h:iM- Imi'Ii •■xaiiiiiiiMi, howfVfi'. 

I '.• pr«-*» fil f*>riii i* rt'lliarkahh' !■■! Ih* jit-al :iiniiiirit ••! \:iii:tt -'i n 

- •!/•■ "f lill- ■»kllll. Ill till* t \ pi '•!'!- II? I i'jiil ^p«i illM !: - I!l- 

tH»<i!.!« it, It II li:i-ilai li'ii^'tli til I 7 p' ! • ■ fil -■:' ?!«•■ :i\ iia-ji- 
^y-. . . .. ., . . ' t,.., t,*/. Tut a I iHiiii'" I . 1 ■'. ! ' ■ 'fn I li« t« 'II' •« in-j 1« •■ »I :f ■ - 

mt i« -.11. ^!.•^-i -III Mar. * I. •. . i ■• 
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PLATE II. 

((jreatly reducdl, and relative fizcs not accurately Khowii, owing to dlflerenoen In prpfMumtlon of 

skins.) 

Yiii. 1 . Spilofjait: jnUorium ( Linn. ). Roan Mountain, North Carolina (No. B63M, V.S. 
Nat. Mns. ). 

2. Spilogale interrupta (Ratiu. ). Onaga, Kansas (No. 25270, IT. S. Nat Miu.). 

3. Spilntjale hurtqtarin Merr. Type; Mason, Texas (Xo. 1701, Merriam Collei*' 

tion). 
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6. U S D<p> Ig. . B'«l0E>»l Sucv.r. 




PLATK III. 

((Jreatly nulwcd. ami n'lHtivo sizes iM»t accunitoly .shown, owinf? to differen(H>s In prepantfcin of 

skins.) 

Vui. 1. SpUiHjale phemtr Merr. San Kinig<iio, California (No. 31249, U.S. Nat, Mu». :. 
2. Spi/o(j(ih' iiht'nn.r Merr. Side view of same npecimen shown in fig. 1. 
;>. Spihujdlt' jfhnKi.r tthimplra Klliot. C^uiniault Lake, Washington (No. 85*551 
r. S. Nat. Miw.). 
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PLATK IV. 

f'rreatly i^iifvd, aii^ illative ^iz*-^ ii«ic AtTiimely shown, owing to differencefl in ^npmntioa. o( 

skins. I 

Fi«». 1. SpilogttU fttttfjarrolii' Bangs. Mk-co, Florida (No. 101988, U. S. Nat Mas.). 

2. SplhtgaU angiiMifrons Howell. Tlalpam, Federal District, Mexico (Xo. 

5082ri, r. S. Nat. Mus. l 

3. Spihffjnle pyfjnurn Thomas. Acajmloo, Guerrero, Mexico (N"o. 70581, U. S. 

Nat. Mils.). 

4. SpH'tfjnlf imtjmim Thoiua**. »Side view of same specimen shown in fig. 3. 
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developed; maMolds not infated^ but with a pronounced ridge; upper 
molars larger than in tropleaUH and more evenly rounded on inner side; 
lower carnassial decidedly broader; inter-pterygoid fossa broader. 

Ninimrtinents, — Type (adult $)\ Total length, 385; tail vertebra?, 
123; hind foot, 45. Skull: (See table, p. 37.) 

(jtneral reimirh^, — This form is closely related to S. tropical U, from 
which it differs cliiefly in cranial chamcters. It differs from angmti 
frons in having a much larger skull, but agrees with it in the form of 
the upper molars. 

Spcc!me7ii< e.rain !,n*!<L — Total number, 3, from the following localities: 

Chiapas: San Bartoloine, 1; Pinabete, 1. 
Costa Rica (locality not known "), 1. 

SPIL(KiALE PYCiM.EA Thomas. Pygmy Skunk. 
SpUoijnh' py(jm:va Thoniai*, Proi'. Zool. Soi*. London for 1897, p. 898, 1898. 

Ti/pt' locality. — Rosario, Sinaloa. 

(r\/ff(/r(rp/iic (lis/rihutiov,— Known only from the type locality and 
from Acapulco, (luerrero. 

Gen end cluirnrtrrx, - Size very small; d^frnal stHpes not hroJcm Inh 
paivhcH on hindrr partM; a transverse band of white across face between 
the eves. 

(■ulnrJ'- Median pair of dorsal stripes grayish (caused by intermix- 
tureof black and white hairs), connected anteriorly, each divided at the 
middle of the l)ack into two narrow stripes, the outer one of which is 
continued transversely until it joins the lateral stripe, while the inner 
OIK* extends across the rump to the under surface of the body, whore 
it nearly joins the corresponding stripe on the other side; a narrow 
transverse ))and on each thigh, confluent with a small patch at l)usoof 
tail; lateral stripes broad, and of a distinctly yellowish hue; outer 
])air of dorsal stripes also yellowish, narrow, except anteriorly, where 
tli(\v spn^ul out into broad patches behind the e^rs; frontal imtch white, 
hi'ndih V floiii lon(js und unfted hy a mirrotr fttr!/}e with the outer dtn^^* • 
sfrijfrs; upper surface of both fore and hind feet white; tail all white, 
except for the ))asal half-inch below, and a slight admixture of bhick 
above coverinj^ the ))asal two-thirds. 

(,'ro/n'(// clninn'frrs. Skull very small; cranium narrow and highly 
arched; frontoparietal retjion scarcely elevated above plane of skulk 
postorl)ital constriction sli<rht; postorbital processes minute; notra^** 
of a >aj,nttal crest: ])alate short, not reaching plane of posterior Iwrder 
of molars. 



'iTliit* f-|H»rinien was sent to the World'H Fair at Chicago by the Coeta Riemn Co©' 
nii^ion. Mr. (u^or^re K. Cherrie, in reHiK)nj»e to an imjuiry coni*eming it, ittt** 
tliat his reeollntion iH that thu 8|KH'in)en came fmm the neighborhood of AlajueU. 
at alH>iit :{,(KK) feot altitude, on the Tacific Hide of the Cordillera. 

^ J>eHcrij>tiou drawn from a HiKKrinien in the Biological Survey Collection. 



PLATE V. 

(Natural size.) 

FiG8. 1, 2, 8. SpUogale amlxirmUs Bangs. $ y Micco, Florida (No. 70304, U. S. Nat. 

Mu8. ) . 
4, 5, (>. SpUogale putorius (Linn.). $ ^ Greensboro, Alabama (No. 33846, U.S. 

Nat. !Mu8. ) . 
7, s, n. SpUogale indiauola Merr. ^ , Elliot's, Matagorda County, Texas (No. 
44244, U. S. Nat. Mus.). 
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PLATE VI. 

(Natural size.) 

Figs. 1, 2. 3. Spilognle leacoparia Merr. ,J, type; MasoO) Texas (No. 2270, Merriaui 

I'ol lection). 
4, 5, iy. Spihtjale tenuis Howell. ^, type; Arkins, Colorado (No. 99365, U. S. 

Nat. Mus.). 
7, 8, 9. ASj)ilo(j<iIf (jracilis Merr. ^ , tyi)e; Grand Canyon, Arizona (No, 24897, 
r. S. Nat. Mus.). 
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TLATK VII. 

(Natiinil sizf.) 

Fi(;s. 1, 2, .S. Spllotjule jthemw Men*. ^, Fairlield, California (No. 44381, I'. S. Nat. 

Mus. ). 
4, 5, (). Sit'\hnjith: pheunj' Merr. 9» ^^len Kllen, California (No. 44151, V. S. 

N'at. Mus. ). 
7, S, H. Sjti/otjftlc phnmx htlifnmn Merr. (J, Hermann, Lane County, Oix'goii 

(Xn. 14B291, r. 8. Nat. Muj?.). 
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PLATE VIII. 

( Batumi 5 zo.> 

Fuis. 1, 2, 3. Spiiutfifh (iiiibiiruff Mtmnis. ^ , type: Eajjle Moontain, Chfhiwhiw 

(No. aVXVti, r. S. Nat. Mils?.). 
4, 5. {\. Spilof/nfe ari:o»:v Mearn?*. <? : Fort Iluaehtica, Arizona (So. 4632^ 

r.S. Nat. Mus.V 
7, S, t». Spihujolt iirizon.t ninrtirciiitiii Klliot. ^ . tyj^; San Petlro Martir 
Mountains. I /owor California (No. 10752, Field Moseuni Nat. Hist. i. 

oO 
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. PLATE IX. 

(Natnialstizo.) 

Figs. 1, 2, 3. SpilogaJe angustifrom Howell, i , type; TIalpain, Federal District. 

Mexico (No. 50825, U. S. Nat. iMns.'). 
4, 5, 6. Spih(jnl€ amjust'ifrons tropiralis Ilowell. ^, tyiH?; San Mateo del Mar, 

Oaxiioa (So. 73523, U. S. Nat. Mus.). 
7,8,9. Spihnjale amjiistifrony elata Ilowell. ^, type; San Bartolonn', Chi- 

i\\K\i^ ^No. 133i86, U. 8. Nat Mus.'). 
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PLATE X. 

(Natural uize.) 

Vui>. 1, 2, :>. Spihgale bicdgtinn Merr. ^, type; Cai^e St. Lucas, Lower California 

( No. 4219, r. S. Nat. Mas.). 
4. .">, ♦). Sj,iln.f,i/,> tnlcrnfhui Howell. ^, type; Comondu, l/ower California ( No. 

14.">ss7, r. S. Nat. Mus.). 
7, s, <». Sf,iln,ja/f ji>/(jm:ni Thoiiias. i; Acapulco, Guerrero (No. 70581, U.S. 

Nat. Mus.). 
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PLATE X. 

I Natural size.) 

Kif;s. 1, 2, .'?. Spihgale lucttRonn Merr. ^, tyiK»; Cape St. Liicafl, Lower Califoniia 

(No. 4LMV», U. S. Nat. Mus.). 
4, .">, i\. SpUnijnIe mtrriHltm Howell. ^, tyiK»; Comon<lii, l-iower Califoniiu I No. 

145S87, i:. 8. Nat. Mus.). 
7, s, \). SpiltKja!t' pi/(jm:Hi Thomas. S* At-apulco, Guerrero (No. 70581, U. S. 

Nat. Mus.). 
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[Kamert of new species in black face type. Synonymn in italie*.] 



UrithitiMhictilnr, «, 11. 14. 31. 

inirrriipta, 6, 18. 

puton'uif, 14. 

quattrUm'ari», 11, 18. 

zorilfn, 'M. 
Hwftihi putida, 11. 
?kunk, ^'pott^•<i, Allwhenian, 15-18. 

Arizona. 'JtKJO. 

California. 81-32. 

canyon, 22-23. 

Ctipe 8t. Liurafl, 34-85 

Chihuahua. 24-25. 

Florida, 14-15. 

Great Btuiiu, 23-24. 

Gulf. 19-20. 

hiKhland. 27. 

Ort-Kon. 32-38. 

Pt-ninsula. 30-81. 

piKniy, 28-29. 

prairie. lH-19. 

Pu>(et Sound. 3a-S4. 

Kio (irande. 20-21. 

R<K'ky Mountain, 21-22. 

hniall-toothed, 34. 

table-land. 26. 

tropica 1, 26-27. 
Bpilogale. characters, external, 9-10. 
chamrters, jfonerie, 12. 
cranial mca.surementu, 36-87. 
dij*tri hill ion, 7. 
food. f^iK 
habitv. 7-'*. 
hi^'tory, 5-7. 
hydrophobia, 8. 
genus, 12. 



SpUogale, key to species. 12-13. 
list of ((i>ecief), 13. 
material examined, 5-7. 
new species, 84-85. 

dt34C'ripti<)iiH of, 27, 34. 
nomenclature, 10-11. 
generic names, lu. 
specific names. 1 1-12. 
tyi>e localities, 13. 
Spilogale ambar%-alis, 13. 14-15. 
ambigua, 13.24-25. 
angustifrons, 13,26. 
arizonae, 18,2»-a0. 
elata, 6.13,27-28. 
gracilis. 18.22-28. 
Indianola, 13, 19-2a 
interrupta, 18, 18-19. 
latifrons. 13. 32-83. 
leucoparia, 13. 20-21. 
lucasana. 7, 13, 34-35. 
martirensis, 13, 30-3L 
inlerodon, 6, 13, 34. 
olympica. 13. 33-^4. 
phenax. 7. 13. 31-32. 
piUoriiis, 13. 15-18. 
pygmsea. 13. 28-29. 
ringeut, 11. 15. 
saxatiliH, 13, 23-24. 
tentilN. 7. 13. 21-22. 
tropicaliM, 7, 13, 26-27. 
I Vinrra mapurita, 11. 

mrpkiiii, 10, 11. 
jiutorius, 5. 10, 15. 
glriata, 11. 15. 
wnitta, 5, 11-12. 
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